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Since the introduction of penicillin 
in the treatment of acute gonococcal 
urethritis there been many re- 
ports of treatment failures with peni- 
cillin (( Barile, Van Zee and Yaguchi', 
Cohn et al.®, Editorials'’®"', Epstein", 
King*!, Nicol**, Thayer et al.**) in 
spite of the marked susceptibility of 
Neisseria gonorrhoeae to this antibiotic. 
Decrease in susceptibility of the causa- 
tive organism to penicillin is usually 
considered to account for these failures. 
However, only recently has there been 
any documentation of a changing pat- 
tern of penicillin sensitivity of strains 
isseria gonorrhoeae isolated from 
paticnts (Cradock-Watson, Shooter and 


have 


Nic Curtis and Wilkinson*, Love 
and Finland?*, McCarthy, Wallmark 
and finland**), The purpose of this 
pape: is to report on 507 cases of acute 


gonococcal urethritis treated with sev- 
eral different dosage regimens of pen- 
icillin and to interpret the clinical re- 
sults in the light of current informa- 
tion. 


Materials 
cases Werte 


and Methods. 
all in mal 


PATIENTS. The 
members of the United 
States Army stationed in Korea who reported 
to one of 
They were consecutive 
January, 1958, and 
the following 


two treatment 


dispensaries for 
between 
1959, which met 
thick 
2) history of sexual 
contact 2 to 16 days before the onset of the 
discharge, 3 


cases seen 
August, 
criteria: 1) 


green urethral discharge, 


vellowish- 


Gram-negative intracellular 
“typical” morphology demon- 
stain of the urethral dis- 
denial of previous treatment 


diplococci ot 
Gram 
charge, and 4) 


strated on 


for the particular case under consideration 
The Gram-stained 
read either by 
officers ) 


smears were made and 
1 physicians (medical 
medical corpsman under 
close supervision of the medical officers. All 


questionable slides were seen and interpreted 


one ot 
or by a 


study was carried out in the United States Army Medical Corps, Ist Cavalry Division 


Are Korea. The observations and interpretations presented are those of the authors and 
are {ficial policy of the United States Army Medical Corps. 
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by one of the physicians present. A large 
number of cases of “nonspecific urethritis” 
occurring during the period were thus ex- 
cluded the urethral 
usually of a different character and Gram- 
intracellular not 
be seen on Gram stain; these cases will not 
be considered here. Patients who had a his- 
tory of penicillin allergy treated with 
one of the tetracyclines and were excluded 
from this study. 

TREATMENT. All patients included in this 


because discharge was 


negative diplococci could 


were 


study actually received the entire dosage 
prescribed for the given series. All doses 
were given intramuscularly by the medical 
corpsmen and no penicillin was used be- 


yond the stated expiration date. 

Follow-up and Definition of Cure and Fail- 
ure. Each patient was questioned and ex- 
amined for urethral the day 
following the last injection and at a second 
examination one week after the first follow- 
up visit. Prostatic massage to obtain prostatic 
fluid for smears was rarely performed. Those 
patients who did not receive full treatment 
and full follow-up were excluded from the 
analysis. Cures included all cases in which 
there urethral discharge at all at 
follow-up, plus a very few cases in which 
there was a thin, watery discharge, but no 
intracellular Gram-negative diplococci demon- 
strable in smears of that discharge. To be 
considered a failure the patient, on follow-up 
had to show typical intracellular Gram-nega- 
tive diplococci on Gram-stain of the urethral 
discharge that either persisted or recurred, 
in the absence of a history of new sexual con- 
tact. 


discharge on 


was no 


Results. Seven different treatment 
regimens were employed in this study 
and they are considered in 5 separate 
series of cases. 

SERIES I consisted of 103 patients 
treated with procaine penicillin in oil 
with 2% aluminum monostearate (PAM). 
600,000 units intramuscularly daily for 
3 consecutive days. There were 62 cures 
and 41 failures, a failure rate of 40% 
for this regimen. Nine of the 41 failures, 
selected at random, were given 6 addi- 
tional daily injections of 600,000 units 
of the same preparation and 5 of the 
9 were cured after that course. 

Information about previous gonor- 
rhea was available in 33 of the 103 
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cases. The failure rate in the 33 cases 


was 39%: it was 30% for 20 initial infe« 
tions and 54% among 13 reinfection 
This difference, however, is not st 
tistically significant ( p>0.3) 

SERIES 1 included the next 107 
cases; they were treated with 


aqueous suspension of procaine pet 
cillin, 600,000 units daily 
There were 89 cures and 
17%. 
garding previous gonorrhea was ava 
able in 105 of the 107 patients; among 
72 treated their first 

failure was 15 


for 3 days 
IS failures 


a failure rate of Information r 


who were for 
the 


whereas in the other 33 cases, each of 


intections, rate 
whom had 1 to 5 previous intections 
Statistically 


not 


the failure rate was 217%. 


this difference also is significant 
(p>0.5). 

In SERIES II 144 cases 
each treated with a single injection of 


1.2 or 1.5 million units of aqueous pri 


there were 


caine penicillin. The failure rate for 
these 144 cases was 17%: 
the 99 patients who got 1.2 million units 
and 24% in the 45 who got 1.5 mill 
units, but this difference is not statis 
tically significant (p>0.2). 


it was 14% i 


SERIES IV consisted of 153 cases trea 
ed with aqueous procaine penicillin 1 
million units daily for 3 consecutiy 
- 10 failures, a fai 


days. There were 


ure rate of 6.5%. 

SERIES V comprised all 53 failur 
from the 2nd, 3rd and 4th series. Exc 
of these patients was given 2 inj 
tions of 900,000 units of aqueous pr 
caine penicillin 3 hours apart on 2 
secutive days; all but 4 of these 5 
patients were cured by this regime! 
(7.5% failures ). 

roxiciry. With the exception of se\ 
eral penicillin rashes, no adverse 
tions to the treatment were encoun! 
ered. 

The results in all 5 series are sun 
marized in Table 1. 
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\ number of such 
possibilities are now mentioned and 


TREATMENT FAILURES. 


discussed in the light of the data pre- 
sented. 

|. The organisms infecting this pa- 
tient population were relatively insensi- 
tive to penicillin. If this were so, con- 
ventional doses would not be expected 
to cure the usual 90 to 95% of cases, 


TABLE 1. 


Pe ric illin Dosage 


SUMM. 


ACUTE GONORRHEA OF MALES 41/665 
isms, this cannot be entirely excluded, 
but it is not very likely in view of the 
successes with large doses. 

3. Other organisms that produce pen- 
icillinase were present in the tissues 
along with the gonococci. There are re- 
ports of penicillinase-producing staphy- 
lococci being isolated from the urethra 
of patients with gonorrhea who failed 


ARY OF RESULTS 


Number of Cases 


Daily Number Total Percent 
\, ] ype . Dose of Days Doset Total Cures Failures Failures 
I PAM 0.6 } 1.8 103 62 +1 39.8 
PAM 0.6 9 5.4 9} 5 $ +4 
II APP 0.6 3 1.8 107 89 18§ 16.8 
III APP 1.2 l 1.2 99 85 14 14.1 
1.5 ] 1.5 45 3 11 24.4 
1.2 or 1.5 144 119 25§ 17.3 
APP 1.5 3 4.5 154 148 10§ 6.5 
APP 0.9 «x2 2 3.6°* 53 +9 4 7.5 
APP 0.6-1.8 1-5 1.2-8.1 104 400 1.0 
*PAM = procaine pencillin in oil and 2% aluminum monostearate 
APP = aqueous suspension of procaine penicillin 
(Amounts in millions of units, all given intramuscularly 


tTRandomly selected from the 41 failures after 3 daily doses 
SThese are included in Series V for retreatment. 
Final results, after retreatment of the 53 failuresof 


*Total dose in this course only 


Incl ded all failures of series II, ITI, and IV. 


but other preparations and dosage 
schedules that produced higher penicil- 
lin !evels would yield higher cure rates, 
and if high enough blood or tissue 
lev were achieved, nearly all cases 
would be cured. That is what was ac- 
tu observed in the present study. 
Not nly were there fewer failures on 
trea‘inent schedules that were expected 
to d higher penicillin blood levels, 
but infections that failed to be cured 
With, one dosage schedule were almost 
aly cured with a schedule that was 
ex] d to yield a much higher peak 
lev see below ). 


2. some of these organisms were 
hig| resistant to penicillin. Since 
there were no untreated controls, and 
no tts for sensitivities of the organ- 


Series II, III & IV, total dose includes retreatment, 


to respond to usual doses of penicillin 
(Gentele, Lagerholm and_ Lodin", 
Sanders, Pelezar and Hoefling*®). This 
could account for failures in the face 
of sensitive gonococci and adequate 
penicillin treatment. In that event, the 
penicillinase producers would have had 
to disappear or stop producing signifi- 
cant amounts of penicillinase when the 
higher dosage schedules, that eventu- 
ally cured the patients, were instituted. 
Hence, this, too, does not seem rea- 
sonable. 

4. There were errors in etiological 
diagnosis. In this study, the criteria 
for the diagnosis of gonorrheal urethri- 
tis (both before and after treatment) 
included history, nature of the dis- 
charge, and morphological findings on 
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but not cultural or other 
methods of identification of Neisseria 
gonorrhoeae. These criteria rule out all 
urethritides except those associated 
with Gram-negative intracellular diplo- 
cocci. Other organisms, such as some 
Moraxella, Herellea, Mimeae, and other 
Neisseria, may be morphologically in- 
distinguishable from N. gonorrhoeae. 
The isolation and identification of such 
other Gram-negative diplococci from 
the male urethra has been the subject 
of some recent discussion (Gangarosa 
and Cary™, Goodman and Epstein’, 
Ino, Neugebauer and Lucas'*, Wax* 
There are considerable doubts as to 
whether other organisms can 
cause acute urethritis and be seen in- 
tracellularly on microscopic examina- 
tion of material taken Girectly from a 
patient (DeBord®, Wax**). 
Error in diagnosis cannot be 
lutely avoided even when cultures are 
done, because specimens of urethral 
discharge from patients with gonorrheal 
urethritis often contain a mixed flora. 
If the specimens are not planted 
promptly and on proper media, such 
fastidious and less hardy organisms as 
N. gonorrhoeae may fail to grow or m: Ly 
be overgrown by ‘other hardier ones, 
such as Herellea. Identification of the 
latter in cultures would not necessarily 
mean that they were responsible, or 
even related, to the disease process in 
the patient. At the Boston City Hos- 
pital, Postic** determined the penicil- 
lin sensitivities of 80 strains of Herellea 
sp. and found them to be highly resis- 
tant (MIC of 100 to >400 yg. per ml.) 
Had such organisms been infecting the 
patients reported here, there should 
have been no clinical response to any 
of the dosage schedules employed. The 
results in Series V indicate that the 
dosage schedule employed in that series 
did eradicate nearly all of the more 
resistant infections. It is therefore most 
unlikely that Herellea sp. was the 


Gram stain, 


these 


abs« )- 
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causative organism. Postic also tested 
Mima polymorpha and 
noted a wide range of susceptibilities 
ranging from 0.01 to 6.2 yg. per ml. 
If such organisms could cause urethri- 
tis (Ino, Neugebauer and 
Wax"* ), clinical responses in suc h cases 
similar to 
here. Thus, in the absence of better 
bacteriologic data, the possibility that 
instances the 


Lucas!” 


could be those observed 


in some clinical entity 


that was untreated was caused by an 
than N. 
has not been absolutely excluded. 

5. There was reinfection and not 
really clinical failure of treatment. This 
possibility must be considered in any 


organism other gonorrhoea 


which immunity 
is not acquired, and it cannot be ruled 
out here with certainty. A few patients 
who did admit to contact during the 
period of treatment and follow-up were 
excluded from this study. The patient 
rapport was excellent so that few if 
any failures could be accounted for on 
this basis. Furthermore, the propor- 
tion of false denials could be expected 


infectious disease in 


to be similar in each series of this study, 
and thus not invalidate the comparative 
results. 

6. The penicillin used had deterior 
ated, or was “watered” down or re- 
placed with inert material. Improper 
storage or contamination of the drug 
between manufacture and use cannot 
be ruled out completely. This could 
conceivably explain the inferior re- 
sults obtained with PAM, but many 
cures were obtained with this product 
The degree of supervision, the type of 
sealed vial used, and the nature of the 
results makes the other possibilitic 
quite unlikely. 

7. There was auto-reinfection from 
localized abscesses in the genitourinary 
tract. A source of organisms froin 4 
focus in the prostate or urethra (rather 
than from a new contact) could  on- 
ceivably account for some of the «li 
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ical failures if the abscess had a fibrous 
or fibrinous wall preventing diffusion 
of antibiotics from the blood. If 
were the it should have occurred 
most frequently in those who had had 
The 


consistent 


Suc h 


CASC, 


infections. results in 
and Il with 
this explanation, since the percentage 


previous 
Series | were 
of treatment failures among those pre- 


viously infected was higher than among 


those with initial infections, although 
the differences were not statistically 
significant. Moreover, reinfection as a 


cause of failure (as noted in number 


5 above) must also be considered more 


seriously with those who admitted to 


previous infections. 
8. There was poor diffusion into in- 
fected tissues The 


in the preceding 


other than abscesses. 
irguments presented 
paragraph 
ity 


also pertain to this possibil- 


9. Because of the considerable. vari- 


ability in the release of penicillin from 


sites of injection ( Boger et al“, Bunn‘, 
Cohen*®, Curtis and W ilkinson*, Nichols, 
Jones and Finland**, Symon**, Wayne, 
Colquhoun and Burke**, Whittlesey and 
Hewitt), adequate blood and tissue 
levels were not achieved in some indi- 
viduals, even though the organisms 


were highly susceptible and the dos- 
ages were such as to achieve adequate 


blood levels for a cure in most indi- 
vl ls. Because of the large doses of 
pe llin that were used it seems very 
Wl ly that this factor alone could 
hay iccounted for most of the results, 
bu could have been a contributing 
tact in cases in which the organism 
Wa elatively resistant” to penicillin. 
Ta 2 lists some figures on the varia- 
tic | penicillin blood levels reported 


in literature from some of the 
s and preparations used in this 
stu and Hewitt®® found 
that + 60% of individuals receiving 
} units of aqueous procaine peni- 
iiled to achieve a level as high 


and Kivlahan: 
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as 0.32 unit per ml. any time, and 


many subjects had lower 
pe ak le ve ls. 


ROLE OF DURATION OF TREATMENT. A 
significant proportion of th patients in 
whom PAM was given in daily doses of 
600,000 units tor 3 
failures that could be 


ing the 


days resulted in 
cured by extend 
total of 


failures 


treatment to a 
The 40% 
with 3 davs of treatment 
was somewhat less than that obtained 
by Harkleroad 
600.000 


same 
Y consecutive days. 


obtained her 
with a single injec- 
PAM (55 


in 100 similar cases in 


tion of units of 


failures another 
US. The 
better longer duration of 
therapy may have been due, in part, 
to a effect in which the 
peak level does not occur until after 
the 3rd day 

With penicillin 
which does not persist in the blood 
as long) a 


Arm\ dispensary in Korea. 
results with 


cumulative 


aqueous procaime 


single injection of a large 


amount of penicillin (1.2 or 1.5 mil- 


lion units) resulted in the 


same 179 


failure rate as did 3 daily injections of 


0.6 million units, a smaller daily but 
larger total amount. However, 3 daily 
injections of 1.5 million units gave 


significantly better results than a single 
injection of that dose (p: 0.01). Yet, 
extending treatment with aqueous pro- 
caine penicillin in a set dose per day 
bevond 3 apparently offers no 


days 
better results, for in reports by Ep- 


stein'? (146 cases) and Kern®® (59 
cases) from the U.S. Army in Korea, 
aqueous procaine penicillin, 600,000 
units intramuscularly daily for 5 con- 
secutive days vielded 19.9% and 15% 
failures, respec tively; these are not sig- 


nific intly different from the results ob- 
tained in the present study with this 
form and daily dose of penicillin given 
over only This may indicate 
that with aqueous procaine penicillin 
in set daily single doses there is some 
cumulative effect and a higher peak 
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penicillin blood level after the 2nd or 
ird day than after a single injection, 
resulting in more cures, but that ex- 
tending the daily doses beyond 3 days 
does not result in any higher blood 
level or greater proportion of cures. 


SUSCEPTIBILITY OF NEISSERIA 
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of treatment. The worst results in the 
present study were obtained in Series | 
with the largest total doses (up to 5.4 
million units) over the longest periods 
of time (up to 9 days). Unfortunately, 


blood levels were not done on anv of 


GONORRHOEAE TO PENICILLIN G 


*——+ BOSTON, BEFORE 1947, 104 STRAINS 
BOSTON, 1960, 58 STRAINS 
LONDON, 1957, 304 STRAINS 
x 
407 
30 + 
W 
© 20 
WwW 
a 
107 
— alk 
0.002 0.004 0.008 0.016 0.03 0.06 0.13 0.25 0.5 
MINIMUM INHIBITING CONCENTRATION, UNITS /ML. 
Fig. 1] 
it prolonged treatment may not these patients and have not been re- 
he cessary is consistent with the ob- ported in similar cases by others using 


se tion made in 1944 by Miller, Scott 
ind Moeler®* that the urethra was ster- 
lized within 1 to 6 after be- 
g intramuscular penicillin ther- 


hours 


ROLE OF PENICILLIN BLOOD LEVELS. 
TI ict that the best results were ob- 
tain d when large doses of procaine 
pen illin were given over a brief pe- 
rod suggests that the height of the 
bl and tissue levels is more impor- 
tant han the total dose or the duration 


these dosage regimens. 

REPORTS OF CHANGES IN SUSCEPTIBIL- 
ITY OF GONOCOCCI PENICILLIN. Al- 
though N. gonorrhoeae could be _ in- 
duced in vitro to grow on medium con- 
taining up to 21 units of penicillin per 
ml. (Miller and Bohnhoff**), 
strains isolated from of gonor- 
rhea during the 1940's were inhibited 
by concentrations of about 0.003 unit 
per ml. (Gocke, Wilcox and Finland" ). 
Even as late as 1955, Love and Fin- 


ro 


most 


Cases 


16,670 The 


land?* found “no evidence of any sig- 


nificant decrease in the incidence of the 


most sensitive strains or any appre 


ciable increase in the proportion of 


strains of increased resistance or. of 


the appearance of strains highly re 


However. more 
recent reports from Europe Cradock 
Watson, Shooter and Nicol*, Curtis and 


Wilkinson®. Korner and 


sistant to penic illin.” 


Revn 


Bentzon=" the United States (Hirsch 
and Finland'*®, MeCarthy, Wallmark 
and Finland: and the Far East 
( Barile, Van Zee and Yaguchi', Bern 


stein®) have shown a greater spread 
in the range of susceptibility of gono- 
cocci isolated from clinical cases ( Fig 
1), and organisms requiring as much 
\MicCarthy, Wallmark and 
Finland ), 0.5 (Cradock-Watson, Shoot 
eC! and Nicol, McCarthy Wallmark 
and Finland 0.S (Reyn, Korner and 
Bentzon and even 1.0 ( Barile, Van 


Zee and Yaguchi', Bernstein? ) unit per 


as 0.25 


ml. of penicillin for inhibition have 
been reported. There is little doubt, 
therefore, that some organisms that 


have been isolate d recently require LOO 
to 300 times as much penicillin for in 
hibition as was previously found to be 
adequate. 
King”! has 


absolute. 


shown a close. but not 


correlation between clinical 
failures and penicillin insensitivity in 
the organism, and even the little dis- 
crepancy between sensitivity of organ- 
isms and results of treatment which he 
observed mav have resulted from var- 
iable absorption of penicillin from the 
muscle injection depot, that is, some 
of the failures in cases with relatively 
sensitive organisms may have been in 
patients who achieved lower than ex- 
pected blood levels from the doses 
given. 
*Stollerman and 
following a singl 


Rusoff®! 


intramuscular injection of 


found in 16 


had blood levels over 0.03 units per ml., while the 


0.09 to 0.11 units per ml. 
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Willcox** has suggested that the use 


of som repository forms such as 
benzathine penicillin, which provid 
low penicillin blood levels OVC! long 
periods when used to treat person: 
with tTrequent to the gono 


individuals at 


COCCHUS 


prostitutes mav be a significant tac 


tor in the development of “relative re 
sistance Such preparations by per 
mitting the organisms to survive for 
long periods in the presence of sub 


inhibitory levels of penicillin the ta 


of the dose provide in patients an i 


vivo analogue of the in vitro exper 
ment of Miller and Bohnofl 

AN IDEAL EXPERIMENT TO DETERMIN 
tHE CAUSE OF TREATMENT FAILURES ID 
ACUTE GONOCOCCAL URETHRITIS. Th 
would have to include the following 
| in adequate history and physi 
examination of the patie nt 9 COT Pe 
tent examination of the urethral sm 

immediate culture of the materi 
on appropriate media, 4) adequat 


bacteriological identification of the « 


ganism, 5) treatment with set dn 
regimens, 6 re-assav of tl 
that 
prior to use, 7 


blood and 


of the patient during treatment, § 


dosage 
drug to insure there was no | 
ot pote ncy assay 


levels in urethral exudat 


solute security measures during b 
treatment and follow-up to ins! 
against new exogenous infection 
adequate bacteriological identificat 


of persisting organisms, 10) simul 


neous tests for sensitivity of the ] 
and post-treatment strains, 11) surs 
ot body flora especially ot the ureth 
for other organisms that may be ] 
ducing penicillinase 12) careful sti 

of the patient for factors such as 

that mi: hit 


with the efficacy of treatmc it 


and other lesions 


SCEOSSCS 


intertere 


children, 4 adults) that 35 
penicillin 


iverage of the peak levels had 


| 
| 


—_ 
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ind 13 
intreated, controls. It is highly unlikely 
hat 


in be carried out on an adequately 


a set ol pert ctly selected, but 


such a rigidly controlled = study 


of « It would be in- 


formative, however. to have adequate 


irge Series uses 
and 
the diagnosis 


of the 


nd of drug levels in the 


bact riologic biochemical confir- 


ol 


sensitivities 


nation with 


along 
infecting organisms 
blood during 


eatment trom centers where failures 


from treatment with recommended 
losage regimens ire being encountered 
nad where by 


\ tilable 


Summary 


such studies can mace 


and Conclusions. The ré 

Its of treatment with penicillin of 
S07 cases of acute al urethritis 
the Possibl 


planations for treatment failure are 


male are cle scribed 
and evaluated in view of the 
these « 


rormation 


ussed 


esults in and in light ot 
other 


rning the changing susceptibility of 


iscs 


from sources con 


nococecl to nicillin Dosace sched 
s that high 


ACUTE 
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We! 


be blood 


levels: this factor ipp ired to be more 


exp cted to achieve 


unportant than the duration of treat 
tha 


ment total amount of penicillin 


cviven previous infection 
dividual. The 


high blood 


duration for which these 


levels must be maintained 


has not been well deline ited Ith this 
study All but 7.57 of the clinical fail 
ures with the Various regimens. ol 


proc Lite penicillin rar scribed 


+ 


YOO 


here were subsequently curbed by 
intramusculat 


ol 


injections ol 


units Wqueous procaine penicillin 


civen 3 hours apart on SUCCESSIVE 
days (reputed to give penicillin blood 
levels in the peak range of 4.0 units 
per ml Bernstein The over-all 
cure rate thus achieved with 


OUS 
The 


Procalln pene illin oil 


procain penicillin was 99 


sults with tl 


with 2 thiminum monostearate wer 
poo! cuuse oft low cost low toxicity 
short duration of treatment. re juired 


ind satisfactory results, penicillin alon 


are reported to give is an excellent drug for the treatment 
nicillin blood levels achieved better of gonococcal urethritis, even the pen 
ults than those schedules that would cillin resistant” variety 
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SUMMARIO IN INTERLINGUA 
Le Dosage de Penicillina pro le Tractamento de Acute Gonorrhea in Masculos 


Es describite le resultatos del tractamento a peni illina in 507 casos de acut 
urethritis gonococcal in masculos. Es discutite explicationes possibile pro | 
occurrentia de non-successos. Iste explicationes es evalutate in le lumine di 
resultatos observate in le casos in question e etiam in le lumine de informatior 
ab altere fontes concernente le alteration del grados de susceptibilitate d 
gonococcos pro penicillina. Le programmas de dosage pro le quales alte nivell 
sanguinee de penicillina es reportate produceva melior resultatos que = k 
programmas pro le quales on expecta plus basse nivellos sanguinee de penicillin 
Iste factor pareva esser plus importante que le duration del tractamento, 
quantitate total de penicillina administrate, o le presentia de un previe infectio 
in un individuo particular. Le duration pro le qual iste alte nivellos sanguin 
debe esser mantenite non esseva clarmente delineate per le presente studi 
Omne le casos de non-successo clinic obtenite con le varie regimes de aquo 
penicillina a procaina hic describite esseva domate subsequentemente per med 
de 2 injectiones intramuscular de 900.000 unitates de aquose penicillina 
procaina administrate a un intervallo de 3 horas in duo successive dies. (Ist 
regime ha le reputation de producer nivellos sanguinee de penicillina in le regir 
maximal de 4,0 unitates per ml.—Bernstein*. Assi le procentage de curation 
effectuate con aquose penicillina a procaina esseva 99. Le resultatos obteni 
con le penicillina a procaina in oleo con 2% de monostearato de aluminium esse" 
pauco satisfacente. A causa del basse costo, del basse toxicitate, del cu 
duration del tractamento requirite, e del satisfacente resultatos, penicillina s 
es un excellente droga pro le tractamento de urethritis gonococcal, mesmo « 
varietate “resistente contra penicillina.” 


+] 
Ve 


THE LAGGING PULSE SIGN: AN AID IN THE DIAGNOSIS OF THE 
CERVICOBRACHIAL NEUROVASCULAR COMPRESSION SYNDROMES 


By Joun D. Lawson, Mayor, MC, USA 
MEDICAL SERVICE U.S. ARMY HOSPITAI THE ARMY AVIATION CENTEI 
FORT RUCKER, ALABAMA 


CHIEFI 


AND 


Grorce C. Santos, Major, MC, USA 
CHIEF, SURGICAL SERVICE, U.S. ARMY HOSPITAL, THE ARMY AVIATION CENTEI 
FORT RUCKER, ALABAMA 


lie diagnosis of entities comprising 
the cervicobrachial neurovascular com- 
pression svndrome (CNCS) depends 
on two factors accompanying the var- 
diagnostic maneuvers: the symp- 
toms produced and pulse obliteration. 

The major diagnostic difficulty arises 
vhen identical n both 
sides produce identical pulse oblitera- 


fy 


maneuvers on 


n, although the symptoms may be 


puLsE. The usual tests for pulse oblit- 
eration are conducted (see Discussion 
for details). When a particular maneu 
ver causes obliteration of the pulse 
this position is held for one minute. The 
extremity, neck or thoracic position is 
then corrected rapidly to a resting po 
sition in which the pulse was easily 
palpable previously. If the sign is posi 
tive, it will be noted that the pulse 


S wholly unilateral. In addition, the sub- does not return in the arm for from 5 
: jective symptoms produced and the to 30 seconds. 

demonstration of pulse obliteration \ positive test can be expected 

produced by the various maneuvers whether or not vascular symptomatol 

3 are of rather poor prognostic value and ogy appears prominent clinically. The 

the indications for surgical interven- pulse in the symptomatic arm is noted 

tion have remained nebulous until con- to lag behind the immediate return of 

; siderable functional impairment has _ the pulse in the asymptomatic arm. We 

rred. Recently we have utilized a believe that such a finding indicates 


n physical diagnostic sign which ap- the need for early operative interven- 
pe to obviate manv of the previous tion, since conservative therapy has 
a ulties. failed consistently in our cases when 


e purpose of this communication 


a lagging pulse was elicited. This has 


is (ireefold: 1) to report a new physi- heen true irrespective of the causation 
( ign of considerable utility in the 4, symptoms, which included bony 
d iosis of surgically remediable 


callus of the clavicle, cervical rib. 


( of CNCS, 2) to report a portion 
scalenus anticus syndrome, pectoralis 
Ol ir experience with the protean 
— minor syndrome and neural tumors of 
m estations of 23 cases we have - 
the brachial plexus. 
) ved, and 3) to review the litera- 
tu ind attempt to integrate the di- Illustrative Case Reports. case 1 ( Register 
ve manifestations presented into a #20436). A 41-year-old white housewife, de 
Sil phy siological concept and pre- pendent of an Army Captain, was first seen 
. . with a history of repeated episodes of shoot 
Se systematic approach to diagnosis 
‘ ing pain, numbness, and tingling along the 
an reatment. 


TECHNIQUE OF ELICITING LAGGING 


entire right arm with radiation into the fingers 
of the hand for about one year’s time. The 
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patient ed. however. that the sv npt } al hypere f the left il 
be ie more prominent whe evel he lid | thre racl wl il re 
inv overhead work like hangin clothes o1 ! to the rm and hand The pect 
cleaning cabinets. The pain actually started r sign (external rotation with hyper 
it the right supra lavicular triang| und I pl luced the efttect wit 
would rapidly extend dow the rm to the trable pul a { | 
hand. Als she stated she had be. raduall ' { 
] j trenetl ; thie nol | fev Dat e lal ratory 
had pp hiect t for loft eT } 
weaknes Left ( 
natior ne ept tor ley ril 
to palpati in t right supracl lar t Cour Sur 
nel compani } radiat f pai { ft ler 
nd } \ er pt \ va 
pulse obliterat Hyperext exter ent with the 
rotation, a bduct t t ! | | t t 
npanied by tingli t tral 
sation of heaviness of tl I \ pul K t #21408 t 
right folloy ll m vel 
Laboratory Dat | unt ] vit 
erology, chest 1 tgenog! roentgenog! f f the 1 t 
the co il spin elect t k 
wert I | 
pres vit ‘ ] t t \ pl t 
ec’ ] minor le At that 
Hospital Course Nivot f the right ( | t 
lenus antic nd right pectoral the right ar «These 
was perfor | 29 March 1960. D to 1 1 he 
b the | perexte ion and left rotat I \ At tim t! pt 
t} insert f the toral 
The patient remained in the hospital 3 da | | vation } ly 
nd was discharged completely free of lerate pI f 
toms witl emonstrable pulse | Sho & 
had no recurrence i the past yeal ind i | ilf Verrl lin fracture wit! ‘ lar ‘ 
CASE 2 Register #2082] 22-year-old t Phe Ad prod 
white housewife complained of numbness fol eration of the right radial pulse and 
lowed by pain along the entire left arn tiated tingling, numbness along the « 
radiatir lown t the 4th and 5th fing 1 a progressive feelit 
ind accompanied by loss of strength and gri panied by a pulse lag of approxi 
f the left hand Thes sympton increased '» nds on the right 
progressively over a period of 6 months horatory Data. Chest roentgenog ' 
Physical Examination. The only positive for parenchymal lung pathol I 
findings were slight fullness of the left supra now i well-healed, overriding fractur tl 
clavicular space as compared to the right tl nction of the mid portion with th 
with mild tenderness to palpation Pressure tl f the right clavicle with a large pe 
on the left supraclavicular space produced ror tion about 3% ecm. in diameter { 
arm pain and tingling which radiated down D NOSIS Cervicobrachial neurova I 
the left arm into th ith and 5th fingers of pre ion svndrome due to excessive t 
the left hand. Adson’s sign was negative o1 for tion of a healed overriding fractu 


the right and positive on the left. External the right clavicle al 


Lawson and Santos: 


Hospital Course. The 
llus was 


amount of 
fractured 
and he ld nh 
Kirschner patient 
ft the hospital 2 weeks after operation com- 
pletely free of 


EXCESSIVE 
removed The clavic le 
is realigned position by an 
tramedullary wirt Phe 


symp‘oms with no recurrence 


demonstrable pulse obliteration 

CASE 4 Register #21189 A 42-vear-old 

musewife, dependent of an Army Lieutenant 
Colonel, was first seen at the Surgical Clinic 


with a complaint of numbness, tingling, and 
n along the entire right arm 


the 4th and 5th fingers 


into 
The patient had been 


down 


mn on numerous occasions by the referring 
| icians and had been treated with tran 
lizers physical therapy and Vitamin B 


without any benefit. Past history and family 


tory were entirely negative 

Physical Examination revealed i well 
loped well-nourished white woman 


presented i slight enlargement it the 


t ot the neck more prominent on the 
t, at the supraclavicular area, which was 
what tender ti pressure The upper ex 


normal except for some 
of grip on the right. Adson’s maneuver 
both sides elicited equal oblitera 
but a pulse lag of 18 seconds was noted 
the right, 


ities were 


we ak 
pulse 


with immediate return on the 
The pector ilis minor maneuver w is ned 
bilaterally supra 
ular area not only caused discomfort 
if | 


but 6Caused 


Pressure on the right 
irea radiation of 
throughout 
m down into the 4th and 5th fingers 
ratory Data 
enogram for cervical rib were 
pital Course. On the day following a 
the patient had i right 


iin, tingling and numbness 
Chest roentgenogram and 
necative 


anterior 


tomy The postoperative course was 
uneventful. All the symptoms disap- 
pr 1 gradually and patient was discharged 


I n the 7th postoperative day 


During the surgical exploration and 


liately after division of the inferior ten- 
d f the anterior scalenus anticus, gross 
of the subclavian artery was noted 
ition of the supraclavicular triangle 
re 1 a scalenus medius which appeared 


it large but did not seem to interfere 


«subclavian artery Therefore, no 


I operation was done. Two weeks after 
thi cedure the patient started to complain 
ot lar distress and was followed for a 
per of 2 months with physiotherapy and 
t ipplication of ultrasound without any 
re \ pulse lag of 6 seconds was again 
not n the right 


months 
al e first, and during the exploration the 


ond operation was done 3 
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entire mid scalenus anticu appe ired about 
the ot i golf ball ind Was SOTTI what 
soft in consistency. The mid scalenus anticu 
was removed carefully and branch of the 


brachial 


volved 


ple xu ippe ired to be partly in 
ilong the sheath of — the 
mus le. It contain the 7th and 
Sth cervical roots. The tumor was excised 

thickness of the 
branch with re ! 


post rior 


seemed to 


with a small portion of the 
pproximatior 


of the severed nerve trunk. The entire supra 


clavicular triangl ippe ired quite emptt Phe 
brachial ple ul ippe ired = free ot pre ul 
ifter removal of this tumor, which o1 I 
scopic study reported as a neuri uma. I 


mediately after this surgery the patient wa 


completely isvinptomatl trom pain but wa 
left with some weakness along the distribu 
tion of the radial nerve. With intensive physi 


therapy shi ré iined co iplet function of 
il] the rea 


listributior N pulse la Is now evident 


] 
mirtiv innervated bv t 


though pulse obliteration Adson’s n 
neuver is still present bilaterall; Phe patient 
Is completely isvinpt mati it p! 

CASE 5 Register 222560 This 22-vear 
old) white Idier was en at tl Surgical 
Clinic with a ( iplaint inu ib ess ft 1] we | 
by pain in the it] ind Sth fi eT! of hi 
right ha for appr itely 2 nths 

Past Mi | History. The patient had 
right ureteral | ] re ed transurethrall 
in L958 

revealed well-developed, well-nourished 


white soldier in no 
nation of the 
Adson’s si on the right obstruction of 
the radial ifter neck 
ind deep inspiration. Hyperabduction of the 
right obliterated — the 
Only Adson’s test caused a 


proximately 6 seconds. Costoclavicular test 


ipparent distress. Exami 


extremities revealed a positive 


extension of the 


pulse 


shoulder ilso pulse 
I ulse lag of ip 
was 


negative 


pulses and 


Otherwise good peripheral 


normal neurologic il respons 
were present in all 
Laboratory Data 


negative 


extremities 
Chest roentgenogram was 
Cervical spine roentgenograms were 
negative 

Hospital Course. A right 
omy was performed on the day after admis 
sion to the hospital His postoperative 
was entirely uneventful and the patient has 


interior scalenot 


COUTSE 


been seen on several occasions since the 


surgery and is completely free of symptoms 
The lagging pulse is no longer demonstrabl 


still be ol 


obliteration can 


although pulse 
tained on extreme maneuvers 

(Register #421638). 
First Class 


This 


well 


at 
until 30 


CASE 6. 


old Sergeant was 
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April 1960 when he noted numbness, pares 
thesias and sudden cyanosis of the left arm 
and hand. He had not had any particular 
symptoms before this time. By the time he 
had been admitted to the hospital all pulses 
were intact and full and no pulse obliteration 
was noted. The only abnormal test at that 
time was a positive Allen’s test, most prob- 
ably due to congenital absence of the ulnar 
artery on the left. Roentgenograms of the 
cervical spine revealed old fractures of C; and 
C. with some narrowing of the dis¢ 
interspace. 

The past medical history was suggestive 
in that the patient had been wounded in 
the neck some 15 years previously and had 
sustained several cervical fractures at Cs and 
Cs. At that time he was told that there was 
blood in his spinal fluid. He had an unevent- 
ful convalescence without operative  inter- 
vention and retained full neck motion without 
pain by the third month after wounding. 

Physical examination was negative except 
for wound scars of the neck. The following 
morning the patient complained of pain in 
the posterior aspect of the elbow and on 
hyperextension of the left arm. Pulse obliter- 
ation occurred with a pulse lag of approxi- 
mately 8 seconds on return to neutral position 
No other abnormalities were noted. The same 
afternoon a repeat examination revealed a 
positive Adson’s test and a positive hyper 
extension test with a pulse lag of approxi- 
mately 10 seconds. A surgical consultation 
was obtained the following morning, at which 
time the pulse obliteration tests were normal 
This same intermittency of pulse obliteration 
and pulse lag was demonstrated on 3 occa- 
sions during the next 2 weeks, but when 
the patient was seen in surgical consultation 
the signs were again absent. It was finally 
agreed that the patient would be transferred 
to an Army General Hospital for further in- 
vestigation 

He was transferred to Brooke General Hos- 
pital (Register #5626045), where he was 
observed for 18 days. Cervical roentgenograms 
eand a left venogram were performed and 
detailed neurological examination was unre- 
warding. He was discharged with a diagnosis 
of observation, medical, embolism, _ left 
brachial artery, cause unknown, and arthritis 
due to direct trauma, cervical vertebrae gen- 
erally, following unknown injury received 
1945, Germany, when wounded in action. 

Upon return to Fort Rucker in late June, 
1960, the patient’s symptoms progressed but 
there was no evidence of cyanosis of the 
extremity. He was given physiotherapy for 
one month with worsening of the symptoms, 


The American Journal of the Medical Sciences + 


December, 1961 


it which time he again returned to the Medi 


cal Clinic, where a_ positive Adson’s t 
and positive hyperabduction test were ol 
tained, with approximately L5 seconds pul 
la demonstrated by both maneuvers rl 
Chief of the Surgical Service was immediate] 
called and confirmed the findings. Four day 
later the patient was presented at the Hospit 
Staff Conference and the tests were a 

negative although the patient had sor 
numbness in the three middle digits of tl 


left hand. It was then decided that operati 


intervention was in order, due to the dem 


strated pulse lag on several occasion Im vie’ 
of the results obtained in other patier wl 
the signs were intermittent in natu 
peratit Findings At operation, 
pression Was noted at both the cal 
trianel ind the ittachment f tl 
The anterior s« ilene Wa | | 
was the pectoralis minor, with free ret 
of pulse postoperatively. The patient ha 
mained entirely free of sympto1 for the ] 
vear. No pulse obliteration can be pl ly 
it ( nt 


Discussion. The thoracic outlet an 
contiguous structures have probab! 
given rise to more separate syndrom 
and minor diagnostic variations th 
any other part of the body comprisii 
so small a volume, with the possil 
exception of the brain stem. The f 
lowing terms have been gleaned fror 
the literature which have all been ger 


erated within this area: Naffzige: 
syndrome (syn. scalenus anticus s\ 
drome (Ochsner, Gage and | 


scalenus neurocirculat 


Bakey 
compression syndrome (svn. Haver 
syndrome?! supernumerary first 1 
syndrome (Willshire**) (svn. cervic 
rib syndrome (Patterson'*), first tl 
ractic rib syndrome (White*"), tired ar 
( Ford® shoulder git 
Lord! hyperabduct 
Bever and Wright ( S\ 
subcoracoid-pectoralis minor svndro1 


Wright's Wartenbet 


svndrome=* (svn. nocturnal arm dys 


syndrome 
svndrome 
svndrome 


svndrome”” 


thesia brachalgia © stat 


paresthetica S\ ndrome (Wartenberg 


svndrome, 


costoclavicular svndrome (SVN. COs 
clavicular compression syndrome, | 


\ 

| 
| 
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coner-W eddell S\ ndrome?* cery ical- 


dorsal outlet syndrome (Nelson'®), 
acute radial radiculitis syndrome 
Lord!®). neurovascular compression 


syndromes of the extremity 


Lord and Rosati'*) and cervicobri ich- 


upper 
ial svndromes ( Avnesworth? 
While one might decry the profusion 
of terms and the minute subdivisions 
symptomatology and anatomical 
variation, each author has made a con- 
tribution toward our total understand- 
ing of the interrelated aspects of the 
various components. Although this fine 
division has arisen naturally as under- 
standing improved, in order to promote 


descriptive accuracy and nosological 
implification it would seem desirable 
t use one overall descriptive term. 
Wi propose that the 


ct rvicobr: ichial 


inclusive term 
neurovast ular com- 


ression syndromes” be adopted. Prag- 

tically, this has the 
recognition that the separate entities 
rarely occur in pure form but rather 


advantage of 


mbinations. 

Phe problem of placing these sep- 
irate entities in perspective from a 
nostic and therapeutic view has 


been nicely solved by Lord and 
Rosati'*. In general, our diagnostic and 
tl peutic approach is patterned after 


theirs. In addition to the tests they 
cle be, we have found that the crucial 
in whether or not operative in- 
tion is indicated is the presence 
0! ence of a demonstrable pulse lag 
ing the 
ler exercise. We 


standard maneuvers or 
believe that 


ar istration of pulse lag, irrespec- 


fit f the type of symtoms (that is, 
va ir, neurological or mixed ) which 
precominate in a given case, strongly 
ray a primary vascular explanation 
tor e more severe symptoms ob- 
SCl 

Sice there has been considerable 
lise ion among various authors as to 
the jor cause of symptoms, we shall 
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review briefly some of the past and 
current concepts, taking into account 
that the pulse lag is prima facie evi- 
dence for vascular spasm in cases in 
which surgical intervention can be ex- 
pected to give relief, and in which, at 
least in our hands, conservative therapy 
has failed. 

According to White** the first re- 
corded interest in anatomical variations 
of the first thoracic rib causing symp- 
toms was by Hunald in 1740. He was 
followed by Willshire** in 1860, who 
described symptoms due to pressure on 
the brachial plexus in a case of super- 
numerary first rib. The first reference 
we could find to a vascular component 
to the syndrome was by Murphy" 
who noted in 1905 that the diagnosis 
could easily be confused with an 
aneurysm of the subclavian artery. 

The first apparent attempt to expl: iin 
precisely the anatomical and physiologi- 
cal disturbances was by Todd?° in 1912. 
He noted that after birth the shoulder 
girdle normally descends and in the 
presence of a ‘cervical rib might well 
cause the late onset of symptoms. He 
felt that the sympathetic nerves were 
probably the major contributors to the 
symptomatology and that since the 
sympathetic enter with the 
major branches of the brachial plexus, 
those entering with the lowest trunk of 
the plexus might well be subjected to 
pressure Oo 


nerves 


r tension. The whole subject 
up to 1931 was reviewed by Telford 
and Stopford'® and gener: ally they 
agreed with Todd's explan ition, but 
noted that Todd’s explanation was not 
complete since it did not account for 
cases with thrombosis of the subclavian 
artery. This was followed by the obser- 
vations of Gladstone and Wakeley”®, 
who felt that pressure on the subclavian 
artery and brachial plexus without 
sympathetic involvement was sufficient 
to explain ¥ findings in their patients. 
Edington®, in his studies reported it 


) 

( 

t| 

) 
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1932, telt that a direct pressure hypoth 


esis was insufficient to explain th 
vascular symptoms. It was his opinion 
that sympathetic nerve involvement 
best explained the vascular compo 
Seven later Eden® de- 


scribed 3 cases with thrombosis of the 


nents. vears 
subclavian arterv. He felt that direct 
trauma was involved and that a nervous 
component was not suthcient to explain 
Hill! 


reviewed the literature up to 1939 and 


the thrombosis. The same vear 


noted 22 cases with all the symptoms 
of a cervical rib but without apparent 
vascular trauma. During the next 20 
vears a number of advances were made 
in describing the specific variations 
Davis', Nelson'®. Falconer and 
Weddell’, Wright’, Ford®, Bever and 
Wright’ and Wartenberg=?. 


In 195S, | pmalis- reviewed the con- 


tending theories and added his own 


theorv. The theories were three in 


number: 1) direct pressure on the sub 
clavian and axillary arteries, 2) vascu 
lar changes produced by irritation of 
vasomotor nerves within or adjacent 
to the brachial plexus, and 3) compres 
sion of the vasa nervorum with ischemia 
of the involved nerve bundles. 

In all of the above discussions, it is 
interesting to note that if direct nerve 
trauma were a sufficient answer alone, 
one should expect to see causalgic-ty pe 
pain and a paintul tvpe ot osteoporosis 
Fontaine and Herr- 


mann*. This has not been recorded, in 


aS desc ribed by 


sotar as we have been able to ascertain. 

Another critical question which has 
received little attention by the propo- 
nents of the various theories is just 
what types of lesions cause profound 
vasomotor symptoms in the upper ex- 
tremities without trauma to the vascu- 
lature. Yater*® mentions 3 conditions 
which are common enough to have 
been seen by almost any physician: | ) 
cervical disc, 2) brachial neuritis of 
any causation, and 3) extramedullary 
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tumors of the cervico-dorsal 


spina 


It has been of extreme interest t 
us that 
invoked as 


although arterial spasm ha 


been an explanation b 
numerous authors we have been unabl 
to find any reference in several hundre 
Case reports in the literature to a ce 
lav in the return of pulse in these sy 


dromes completion ot 


al pulse 
obliterating maneuver. We have see 
this in over 90% of the cases we hay 
examined and experience has dictate 
that patients with a pulse lag requir 
surgical intervention for relief. In ou 
itients, once a pulse lag was demo! 
strated the 


progressive without surgical interve 


course was relentless ar 


tion despite excellent physiotherapy 
Hence, it would appear that, as it 
every other disease or injury, we must 
onceive of the total syndrome as 
spectrum. The involvement may 
minimal at first, with symptoms of p: 
paresthesias and weakness, but in 


pe rience 


the symptoms, it prom 
ilwavs show a Vas ular compch 
manifested by spasm of the subciay 
rterv and a lagging pulse return, | 
circumstances one wi 
kaleidoscopic 


symptomatology depending on the 


der these 
expect a Varlatton 
tive proportion of involvement of 
the major vessels by direct trauma, 2 
direct nerve compression 3) spasn 
the vasa vasorum of the axillary art 
and 4 
supplying the nerve trunks In any « 
at this time there is sufficient know 
edge to develop a systematic appr 


spasm of the vasa nervo1 


to diagnosis wherein certain ent 
can be accepted or rejected imn 
itely. 

The history is often of prime in 
tance. For example, if the pain in 


shoulder or arm is accompanied 


prominent occipital headache, 
include: 1) cervical osteo 


spinal 


Causes 


ritis, 2) cervical disc, 3) 
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cervical myo 
sitis. The finding of such a headache 


tumor, 4) neuritis, or 5) 
virtually excludes cervical ribs, scalenus 
nticus svndromes or other neurovas 
cular compression syndromes. Further, 
if the pain radiates consistently into 
the areas of trigeminal distribution in 
head the lesion is above C 

If tingling or 


electrical shock-like 
symptoms are prominent early in the 
syndrome, one can be assured of nerve 
compression at some point in the neck 
nd shoulder. If the tingling is pre- 
ceded by numbness, on the other hand, 
we have found a predominant arterial 
compression abnormality at the time 
of surgery. 

Another point which should be noted 
in the history is whether or not the 
Vmptoms are produced by static posl- 
tions or by exercise, irrespective of the 
Pp sition of the exercise. If exercise in 

extremity positions Causes pain, one 

n be confident that both nerve and 
compressions are present and 
that they will be quite obvious and 
extensive at ope ration 

Determination of the earliest symp- 
toms from history is extremely impor- 
tant since they begin to blend into ex- 
nely compl x patterns once the full- 
vn symptom picture has been es- 


tublished and, as noted earlier, vascu- 
lar spasm, manifested by a pulse lag, 
| mes prominent in all except those 
ciated with headache. 
nally, a toxicological inventory 
ld be made for alcoholism, ergot or 
| vy metals such as lead, especially 
When the symptoms are bilateral. 
ie physical examination should in- 
it include a detailed neurological 
ination of the upper extremity. If 
dis rete areas of hvpesthesia or anes- 
tl i are found, discrete nerve com- 
prission is the rule. Next, one should 
cartully palpate the supraclavicular 
if for abnormal structures as well 


as alpate the scalenus anticus muscle, 
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which is sometimes quite tender in the 
scalenus anticus syndrome (Ochsner, 
Gage and 
the static tests for pulse obliteration 


. Following this, 


should be conducted with careful note 
of any pulse lag following the maneu 
vers. The various tests are elegantly 
described by Lord and Rosati'* and 
workers interested in these syndromes 
should read their original work. 

Adson and 
should be conducted. The pa- 


The Adson maneuver 
Coftey 
tients radial pulses are first palpated 
and the patient is then instructed to 
turn his face toward the side being 
examined and to take a deep breath 
and hold it while extending the neck 
\ positive test consists of marked dim- 
inution or obliteration of the pulse dur 
ing this maneuver. 

Next, the patient's arms should be 
hyvperabducted and externally rotated 
as suggested by Wright**. We prefer 
to have the patient lying down, face 
up, for this maneuver. A positive test 
again causes diminution or loss of pulse 
in the affected arm. 

The next maneuver consists of having 
the patient throw his shoulder back, 
as when a soldier stands at attention. 
Also, when costoclavicular compression 
is suspected, downward pressure on the 
shoulders can be exerted which will 
occasionally obliterate the pulse. 

Finally, if no particular position con- 
sistently causes pulse obliteration, the 
arms should be returned to a position 
of ease and exercised in this position. 
Occasionally this exercise maneuver 
will cause consistent obliteration of the 
pulse when no other maneuver will 
consistently cause it and a pulse lag 
following exercise has the same. sig- 
nificance as when produced by the 
static tests. 

Although special methods of study 
have been suggested by Ochsner, Gage 
and DeBakey", 


necessary in the cases we have seen, 


thev have not been 
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with the single exception of roentgeno- 
grams of the area which may disclose 
anomalies of structure not determined 
on physical examination alone. 

One final word of caution should be 
expressed. It is often necessary repeat- 
edly to examine patients since even in 
relentl ssly progre SSILVE disease thee 
physical findings may vary from time 
to time, and a pulse lag once demon- 
strated is sufficient to warrant operation 


PRIMARY INVOLVEMENT 


sympathetics, f) direct artery pressure 
¢) direct nerve pressure. 
2) All of the above components ar 
capable of triggering the other mecha 
nisms which finally result in vascular 
spasm with production of the fullblow: 
clinical syndromes. 

In finale, we feel that  irrespectiv: 
of tl 


highly suspect from the historical re 


initial trigger (which may be 


view ), all, if progressive, finally even 


l. Major Vessel 
2. Major Nerve 
3. Sympathetic Nerve 
4. Vasa Nervorum 
SECONDARILY INVOLVED 
1. Vasa Vasorum 
Nerva Vasorum 
, 
Advanced Cervicobrachial Neurovascular Compression Syndrom¢ 


Fig 


with a high de gree of assurance of 
SUCCESS 

The very fact that the symptoms and 
physical findings can be intermittent 
suggests strongly that anatomical vas- 
cular compression is insufficient to ex- 
plain completely all of the findings in 
advanced Cases, 

From our observations and a review 
of the literature several factors emerge 
which appear critical in understanding 
the syndromes produced: 

] Major vascular spasm ot the up- 
per extremity can be produced by pres- 
sure on: a) the cervical spinal cord 

extramedullary), the cervical 
nerve trunks, c) the vasa nervorum, d 
the nerva vasorum, e) the cervical 


ate in major vascular spasm by i 
volvement of the vasa vasorum or ner 
vasorum of the subclavian or axill 
irteries. Once such spasm pulse la 
is demonstrated, surgical intervent 
is desirable. 

In conceptualizing the chain 
events produced in formation of 
cervicobrachial neurovascular comp 
sion syndromes, we have found t 
scheme presented in Fig. 1 to be 
considerable utility in the system 
appraisal of a given patient's sympto! 

Once vascular spasm has been 


ved one may be assured that s 


Sel 
cient progression has occurred to v 
rant surgical intervention and t 


good results can be expected if 


wort 


mo 


“Jt 


| 


Lawson and Santos: THE LAGGING PULSE SIGN 


correction is directed toward relieving 
the compression areas, demonstrated by 
the various maneuvers which eventuate 
in arterial spasm with its attendant 
pulse lag. The mere demonstration of 
pulse obliteration is not sufficient to 
incriminate a given area of Compression 
Indeed, several of the 


maneuvers mav cause pulse oblitera- 


is causative. 


tion, but only one may be incriminated 
in causing vascular spasm. 

Summary. A new physical diagnostic 
sign, the lagging pulse sign, has been 
described that has been of considerable 
clinical utility in diagnosing the cervico- 
brachial neurovascular 
svndromes (CNCS 

In the past z years we have treated 
23 cases of CNCS and postulate from 

experience and the reported ex- 


ompression 


perience of others a chain of events in 
the development of the CNCS. 

Our experience has dictated that the 
signs and symptoms associated with 
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CNCS are 


hence repeated careful examinations 


classically intermittent and 


are mandatory if surgical intervention 
is to be consistently successful. 

In some cases we have noted that 
exercise Can Cause pulse obliteration 
and pulse lag when the usual static 
tests are negative and this finding car 
ries the same diagnostic implications 
as the static tests. 

The pertinent literature has been 
reviewed in conjunction with our ob 
servations and at present we hypoth 
size that direct pressure on the major 
vessels, major 


nerves, sympathetic 


nerves Or vasa nervorum triggers a 
chain of events which finally involves 
hyperactivity of the vasa vasorum o1 
nerva vasorum of the subclavian or 
axillary arteries, which in turn leads 
to major vascular spasm in these struc- 
tures with final production of the ad 


vanced CNCS 


REFERENCES 


Adson, A. W., and Coffey, J. R.: Ann 
Aynesworth, K.: Ibid., 111, 724, 1940 
Beyer, J., and Wright, L: 
Davis, D.: Radicular Syndromes with 
Disease. Chicago: The Year Book Pt 
5. Eden, K. C.: Brit. J. Surg., 27, 111, 19 
Edington, G. H.: Glasgow Med. J., 118 
Falconer, M. A., and Weddell, G.: Lar 
Fontaine, R.., 


Circulation, 4, 


Surg., 85, 839, 1927 


161, 1951] 

Emphasis on Chest Pain 
thlishers, 1957 

, 289. 1932 


wet, 2, 539, 194 


Simulating Coronary 


and Herrmann, L. G.: Ann. Surg., 97, 26. 1933 


Ford, F.: Bull. Johns Hopkins Hosp., 98, 464, 1956 


Gladstone, R. J., and Wakeley, C.: J 
Haven, H.: Yale j. Biol. & Med., 11, 44 


Anat., 66, 334, 1932 


3. 1939 


12. Hill, R. M.: Brit. J. Surg., 27, 100, 1939 


rd, J.: Arch. Surg., 66, 69, 1953 


ord, J. W., and Rosati, L. M.: Ciba Clinical Symposia 10, No. 2, March-April, 1958 
furphy, J. B.: Ann. Surg., 41, 399, 1905 

16. Nelson, P. A.: J. Am. Med. Assn., 163, 1570, 1957 

17. Ochsner, A., Gage, M., and DeBakey, M.: Am. J. Surg., 28, 669, 1935 

18. Patterson, R.: Ann. Surg., 111, 531, 1940 

l lford, E. D., and Stopford, J. S. B.: Brit. J. Surg., 18, 557, 1931 

20 dd, T. W.: Anat. Anz., 41, 385, 1912 

2] pmalis, H.: Surg., Gynec. & Obst., 107, 591. 1958 

22 artenberg, R.: J. Nerv. & Ment. Dis., 99, 877, 1944 

2 hite, J.: Surg. Gynec. & Obst., 81, 643, 1945 

24 illshire, W. H.: Lancet, 2, 633, 1860. 

25. \\ right, I. S.: Am. Heart J., 29, 1, 1945. 

28 


ter, W. M.: 
305, 1942 


Symptom Diagnosis, 4th 


(Interlingua 


ed. New York: D. Appleton Century Co., 301- 


on page 693 


| 


STUDIES ON THE RESPIRATORY, 
EFFECTS OF 1(P-CHLOROPHENETHYL )-6,7-DIMETHOXY-2-METHYL- 


CIRCULATORY 


AND 


(RO 4-1778/1) 


By FrANcIs F 
DIRECTOR, DEPARTMENT OIF 


\loore, M.B 


VISITING RESEARCH FELLOW, DEPARTMEN O} 


ANES 
AND CLINICAL PROFESSO! 
UNIVERSITY O 


\ 


NESTHESIA 


FoLtpes. \VI.D 
HESTA, MERCY HOSPI 
Ol NESTHESIOLOGY 
RGH 
B.Cu., 


\l 


MERCY HOSPTI 


ANALGESIC 


I 


paul 


develope 
administers 


AND 
I. M: Suna, M.D 
RESIDENT IN ANESTHESIA CY HOSPITAI 

From the Departments of Anesthesia, Mercy H il, and the Section of Anestl 
Department of Surgery, University of Pittsburgh Scl f Medici Pittsburgh, Pe 

Brosst et al.’ recently synthesized management of postoperative 
and described the pharmacological These workers!’ also found that neith 
properties of an analgesic compound, tolerance nor addiction 
Ro 4-1778/1, whose addiction liability when Ro 4-1778S/1 was 
was demonstrated by Fraser et to orally 


be even lower than that of dextro pro- 
poxyphene. The structural formula of 
Ro 4-1778/1 1( p-chlorophenethy] )-6,7- 
dimethoxy-2-methyl-1,2,3,4-tetrahydrois- 
oquinoline is shown in Fig. 1. Sadove 
Ali and Schiffrin’ reported that the po- 
tency of the new analgesic was equiva 


me? 


operative 


raVenous 


tor prolonged periods for tl 
relief of chronic pain and that the ir 


administration of 20 


to 


in the recovery room relieved pos 


pain 


In view of these encouraging result 


it seemed worthwhile to investigate t] 


re spiratory 


ind. circulatory 


lent to that of codeine, milligram for Ro 4-1778/1 and to 
milligram, when given orally for the tion on its analgesic 
CH320 
CH30 N— CH3 
CHo— CHo 
Fig. 1.—Structural formula of Ro 4-1778/1 
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Once a 
the Sla 


level ot 


control 


relatively constant 


stablished 


ines 


was readings ot 


thesia re itory) rate minute volume pulse rat 
ind blood pressure were taken for 10 pa 
Material and Methods. The series consisted tients in Group I and for all patients in 
6 patients anesthetized with thiopental Groups II and III. Respiratory minute vol 
| nitrous oxide-oxygen for the performance — were measured with a Bennet or 
f surgical procedures not requiring endo Draeger ventilation meter, inserted into the 
tl intubation or the use of muscle re inesthetic Fidal volumes were cal 
The 16 patient were divided into culated from ute volume ind respiratory 
roups of 20, 12 and 4 patients, respec raves 
The 20 subjects in Group I received Subsequently t zero time Ro 4-1778/14 
| } 1778 | ilone for the uy ple mentation m pel h Wa injected ove! t 0) 
thesia. The 12 subjects in Group IT Second: per ll patients of Groups I 
1 in Group III were also given leval Il. In a the subjects of Group II 
tartrate, either after or before the bade 1 0.02 mg. per kg. levallorphan 7 
tration of Ro 4-1778/1 to determing iratit ifter a inistration of Ro 4-1778/1] 
1 narcotic ant st has anv influ Phe subjects of Group IIT received the same 
the respirat n culatorv effects dose of levallorphan at zero time, followed 
1778/1] 5 minutes later by Ro 4-1778/1 
itients in Group T were premedicated | r the 10 patients in Group I, for whom 
pent barbital sodium at 90 to ntre I t had been mad the 
' ind with 100 meperidin readings of respiratory rate, minute volume 
loride plus 0.4 mg. scopolamine hy pulse rate and blood pressure were repeated 
le at 45 to 60 minutes prior to the at 6 and 10 minutes ind at the end of 
nesthesia. The patients in the other mesthesia tor all cases in Group II, at 3, 6 
ps did not receive meperidine and ind 10 minutes and for the subjects in Group 
medicated with 100 mg. pentobarbi- III, at 3, 5 1 ind 15 minutes 
vith 0.4 mg. scopolamine at the times Moreover th reaction to the skin inci ion 
1. All drugs used for premedication made 12 to 15 minutes after the initial doss 
inistered intramuscularls of Ro 4-1778/1, was observed in all patients 
On arrival in the operating room, the pa- of Group I. Those who reacted to this stim 
uth and pl irvnx were spr vernal ulus received incremental doses of 50 to 100 
tetracaine hydrochloride and an in mg. of thiope ntal until surgery was tolerated 
of tarted In distinction to the “sleeping dose’ See 
{ went iniections were administered ibov the total amount of thiopental used 
usly through the rubber sleeve of to this point was called the “initial dose 
nm tubing. A “sleeping dose” of a If in the course of anesthesia, signs of insufh 
95 ypental — solution defined is. the cient analgesia (voluntary movements, lacri- 
required to allow easy insertion of | ™ation breath holding, and the like) were 
ryngeal airway, was then admin- observed, additional 12-mg. doses of Ro 
Anesthesia was maintained by the 1-1778/1 or 50- to 75-mg. doses of thiopental 
of nitrous oxide-oxvgen from ’ were administered. The choice of agent de- 
her svstem. according to a tech- pended on the patient’s respiratory rate 
ribed previously (Foldes, Ceravolo Ro 4-1778/1 was used if the respiratory rat 
( nter?). Flow rates during the first was 13 or more, and the barbiturate if it 
minutes were 4 liters of nitrous was below 12. The total amounts of thio- 
1 liter of oxygen per minute, fol- pental and Ro 4-1778/1 used throughout 
We 500 ml. of both gases for the re- surgery in Group I were compared with those 
f the procedure of another similar group of 20 patients in 
e sake of brevity, this barbiturate will be referred to hereafter as thiopental 
simi ilt designations of drugs to be mentioned in this paper (e..g levallorphan tartrate 
meperii ae hydrochloride) will be omitted, except when these compounds are referred to 
tl t time 
TR 778/1 (now known as Versidyne) was supplied by courtesy of Dr. Leo A. Pirk of 
Hoff LaRoche Inc., in ampules containing 60 mg. per ml. Ro 4-1778/1 was solubilized 
Mitl cid. Therefore, the drug was present in form of the citrate, but all doses are 
Biver rms of the base, Ro 4-1778/1. Before administration the 60 mg. per ml. solution 
Mas di | with physiologic saline to 12 mg. per ml. 
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whom meperidine, 0.5 mg. per kg. was used observation period The greatest ier 

instead of Ro 41775 I for supplementation pre ssion of respiratory minute volum iD 

of thiopental-nitrous oxide-oxygen anesthesia 
ilso reached at 3 minutes, was 28.5 

In this group the incremental doses of meperi 

dine were 19.5 to 295 ma. The tidal volume, which at no timp *'S 

The incidence of reaction to the skin in was lower than the control. val od 
cision and the state of consciousness 5 = showed a compensatory increase alt 
utes after termination of surgery were also ¢ minutes. This resulted in the ret | mepe 
compared in Group I and in the meperidine i : 
group of the minute volume to S4.4%7 of « _ 

Blood samples of several patients in Group trol by 10 minutes. The stimulus of t] 

I were taken 5 minutes after injection of R skin incision usually increased th: 

778 ( eC O dence of it 
1 | and examined for eviden i. piratorv rate and minute volume p TABI 
travascular hemolvsis and all patients were | 
observed in th postoperative period for tl ie end of anesthesia, the ré spira \1 
occurrence of any untoward reactions whicl rate was 97.6% of the control value 
might be attributable to Ro 4-1778/1 the tidal and minute volumes wv 

Results. Apnea did not develop after both well above the initial readin y 
the initial dose of Ro 4-1778/1 in the As can be also seen from Tabl 
32 subjects ot Groups I and Il. In hi 1-177S/1 caused a maximal 
TABLE 1.—-AVERAGES OF RESPIRATORY AND CIRCULATORY EFFECTS* OF MG 

KG. RO 4-1778 1 GIVEN AT ZERO TIME TO lO ANESTHETIZED SUBIECTS \ 

Time in Respiratory Tidal 
V nute Rate Volun Rat 
100.0 100.0 100.0 100.0 100.0 
66.5 +3.9t 101.4 + 5.3 71.5 6.3 84.3 + 2.8 1 O19 
6 66.7 = 4.0 109.4 = 7.6 72.8 1.1 S2.6 2.0 93.2 0 02.6 

10 66.5 = 4.6 125.0 + S4.4 10.5 S46 OG. 4 

End of 

Anesthesia 97.6 + 8.8 184.8 14.1 126.8 905 95.6 IS 116.9 

*All values expressed as © of contro] 

Standard error 
contrast, 2 of the 4 subjects in Group rease of the pulse rate of ap} 

III, who received Ro 4-1778/1 follow- mately 18%. The svstolic and dia 
ing the administration of levallorphan, blood pressures were decreas 
developed apnea which lasted 7 and 9 about 12 and 87, r spectively. Ma 
minutes, respectively. circulatory effects developed wit! 

The respiratory and circulatory ef- minutes. Up to the end of th 
fects of Ro 4-1778/1 on the 10 patients minute observation period the 
in Group I, for whom such measure rate remained essentially uncha 
ments were made, are presented in whereas the systolic and diastolic 
Table 1. Ro 4-1778/1 depressed the pressures showed a tendency to 1 
rate, but not the depth of respiration towards control values. At the « 

The decrease of the respiratory minute inesthesia, the pulse rate was 

volume was caused by the depression the systolic blood pressure 93.6 

of the respiratory rate alone. The maxi the diastolic blood pressure 116 B+ = 
mal decrease of the respiratory rate control values. ‘ 
was 33.57% of control. This low was The respiratory and circulato Mit 
reached at 3 minutes and remained un- fects of Ro 4-1778/1 and of le ot 


changed to the end of the 10-minute phan (given 7 minutes later) « 
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patients of Group IL are presented in I. The maximum decrease of the res 


- fable 2. The respiratory changes in one piratory rate, 40.2% of the control value, 
ye = | subject of this group are also shown in reached at 6 minutes, was about the 
bin | Fig. 2. Even before the administration same as in Group I. In contrast to 
i] f levallorphan the respiratory changes Group I, however, the tidal volume 
ft bserved in this group, in which was also decreased by 25.9% at 3 min- 
hia | mep ridine was not used for premedi- utes and by 14.8% at 6 minutes. Con- 
; ition, were somewhat different from sequently, there was a considerably 
ft) th se Observed in the subjects of Group greater decrease in the mean minute 
( TABLE 2 AVERAGES OF RESPIRATORY AND CIRCULATORY EFFECTS* OF RO 4-1778 1 
: IMG PER AG. GIVEN AT ZERO TIME AND OF LEVALLORPHAN 0.02 MG. PER KG. GIVEN 
al \T 7 MINUTES TO 12 ANESTHETIZED SUBJECTS 
( Systo Diast 
Re lory / Vinute Pulse Blood Blood 
Rat Volume Volume Rate Pressure Pressu 
100.0 100.0 100.0 100.0 
| 66.7 74.1 93.7 5.7 S6.2 3.5 2.2 = $.8 
0.02 mg. kg. levallorphan given 
TIS 6 107.0 x 1 76.0 1.4 79.7 = 3.5 91.2 + 3.5 98.1 + 7.2 
\ exp 1 | 
d erros 


THE EFFECT OF RO4-I778/1 FOLLOWED BY LEVALLORPHAN 
ON RESPIRATION 


6 RO4-I1778/1 
| | MG/KG 
0 2 3 4 5 
RR-24/MIN RR-13/MIN RR-13/MIN 
<t " TV-266 ML » Tv- 353 ML » TV-368 ML 
MV -6400 ML MV-4600 ML MV-4800 ML 
TIME IN MINUTES 
| LEVALLORPHAN 
20 uGM/KG 
it! 
ra 
a 9 Te) 12 
RR-13/MIN 
> Tv- 490™ 
| MV-6400 ML 
TIME IN MINUTES 
6 Pig. 2 e effect of Ro 4-1778/1 followed by levallorphan on respiration. Note that in a 
Bud) premedicated with a narcotic analgesic, the administration of 1 mg./kg. Ro4-1778/1 
Pe th the respiratory rate and depth, and caused a marked decrease of the respiratory 
O pur ume The intravenous injection of 20 ug./kg. levallorphan 7 minutes later did 
c : hot the respiratory rate and the increase of the minute volume was brought about 
on thal by the compensatory increase of the tidal volume alone. 
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volume of these subjects than in those 
of Group |. This decrease amounted 
to 46.3 and 43.1% of the control value 
at 3 and 6 minutes, respectively. These 
changes are also evident from Fig. 2. 
The administration of levallorphan at 
7 minutes caused no improvement in 
the respiratory parameters. Although 
the respiratory rate (71.8% of control 
was somewhat higher at 10 minutes, 
the tidal volume (107.0% of control ) 
and the minute volume (76.0% of con- 
trol) were lower in Group L. 
There were no marked differences in 
the circulatory changes between 
Groups | and IL. 


TABLE 3.— RESPIRATORY EFFECTS* OF LES 
ZERO TIME AND OF RO 4-1778 1 1 MG. PER 


IZED SUBJECTS 


Ri sprratory Rate 
mbey 


Or Case 
Time in 
M nutes l 
0 100.0 100.0 100.0 100.0 100.0 
66.6 66.6 78.0 75.0 Ol 
o l mg. per 
Ss 0 0 60.0 
ll 0 0 61.0 60.0 0 
18.5 $5.5 65.0 50.0 96.0 


*All values expressed as % of contro! 


The administration of levallorphan 
to the patients of Group III, who like 
the subjects in Group Il were not pre- 
medicated with a narcotic, caused a sig- 
nificant decrease of respiratory rate 
and the tidal and minute volumes (see 
Table 3). The administration of Ro 
4-1778/1 at 5 minutes caused a further 
depression of respiration. In fact, as 
previously stated, apnea occurred in 2 
of the 4 subjects of this group. It de- 
veloped 6 minutes after the injection 
of levallorphan and 1 minute after the 
administration of Ro 4-1778/1 and 
lasted for 7 and 9 minutes, respectively. 
At 15 minutes, that is 10 minutes after 
the administration of Ro 4-1778/1. the 
tidal volumes returned close to or 
above control values in all 4 subjects; 


the respiratory rates, however, 
still markedly decreased in all an 


wen 
1 the 
minute volumes in 3 of the subj 


The course of events in a subject 


whom apnea did not develop, 1S 
sented in Fig. 3. 

Le vallorphan alone did not have 
significant effect on either pulse 
or blood pressure. However, after 
administration of Ro 4-177S/]1 
bradycardia seemed to be more ma 
in Group III than in Groups | an 

Four of the 20 patients in Gr 
moved when the skin incision 


made, 12 to 15 minutes after adminis 


tration of Ro 4-1778/1L. Of these 


ALLORPHAN 60.02 MG 


PER KG. GIVI 
KG. GIVEN AT 56 MINUTES 


4 ANE> 


93.0 83.0 26.1 74.0 
to #1778 1 given 
100.0 114.0 66.0 
138.0 135.0 46.0 4.0 


tients, 2 needed 75 mg. and 1 ea 
mg. and 150 mg. thiopental | 
surgery could be continued. hh 
course of anesthesia, which av 
about 60 minutes, 14 of the 20 p 
required an additional 100 to 40 
ot thiopental in fractional doses 
over, one or more additional 
doses of Ro 4-1778/1 had to be 
istered to 8 patients. 

The drug requirements of 
patients of Group I are comp 
Table 4 with those of anothe1 
of 20 patients in whom mep: 
instead of Ro 4-1778/1, was u 
supplementation of thiopental 
oxide-oxvgen anesthesia. The re 
this comparison will be discusse: 

Five minutes after the end o 
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Foldes et al.:; RESPIRATORY, CIRCU 
thesia, 11 of the 20 patients in Group 

| were awake and responded to ques- 
tioning. They complained of pain early 
in the postoperative period. This indi- 
cates that the effects of Ro 4-1778/] 
wear off rapidly. 

Venous thrombosis or intravascular 
hemolysis was not observed after ad- 
ministration of Ro 4-1778/1. 
a 54-vear-old female _ patient 
weighed 90 kg. developed a 
skin reaction in the postoperative pe- 


However, 
who 


severe 


riod. She complained of itching of her 
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arms, legs and trunk 36 hours after op- 


Within the 


maculo-papular hemorrhagic rash de- 


eration. next 12 hours a 
veloped all over her body. Subsequent- 
ly, the patient became anorexic and 
lethargic and her temperature reached 
104° F. Blood cultures were negative 
the did 


phyrins. Antibiotic therapy consisting 


and urine not contain por- 


of penicillin and streptomycin had no 
beneficial effect. ' ad- 
ministered 3 davs after appearance of 


Hydrocortisone. 


the rash, produced a dramatic improve- 


PABLE 4.--DRUG REQUIREMENTS OF 40 PATIENTS ANESTHETIZED WITH THIOPENTAL 
SODILUM-NITROUS OXIDE-OXNYGEN, OF WHOM 20 SUBJECTS EACH WERE SUPPLE- 
MENTED WITH (A) RO 4-1778 1 AND (B) MEPERIDINE HCL 

Th ope ntal Sodium {nal ge 
Requirements Requirements 
B B 

Sleeping Dose (mg. ‘kg 5.22 0.31 3.738 = 0.25 

] Dose (mg. kg O55 OSS LOO 0.00 O50 O00 

Total Do mg. min 9.08 1.08 7.44 0.49 128 + 0.9] 0.94 + 0.07 

Total Dose (y kg. min 155.00 17.70 116.90 10.60 22.13 + 5.60 18.40 + 1.30 

THE EFFECT OF RO4-I778/1 PRECEDED BY LEVALLORPHAN ON 


RESPIRATION 


LE VALLORPHAN 
20 yGM/KG 


RO4-1778/ 
| MG/KG 


T T T T T T 
1 0 I 2 3 a 5 6 
RR-20/MIN RR-15/MIN 
rv-seren TV- 296 ML 
ML MV-4450ML 
TIME IN MINUTES 


8 9 10 i 12 13 14 15 16 
RR-12/MIN RR-12/MIN RR-10/MIN 
TV- 362 ML TV-408 ML " TV-480 ML 
MV-4350 ML MvV-4900 ML MV- 4800 ML 


TIME IN MINUTES 


Fig The effect of Ro 4-1778/1 preceded by levallorphan on respiration. Note that in 
A SI t not premedicated with a narcotic analgesic, the administration of 20 yug./kg 
evall’ jhan decreased the respiratory rate, and tidal and minute volumes. The administration 
t kg. Ro 4-1778/1 five minutes later caused a more marked decrease of the respiratory 


irther decrease of the minute volume was prevented by a 
of the tid: 


compensatory increas¢ 


al volume. 


+} 
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64688 The 
ment. The patient, who had no history 
of previous allergies, was discharged 
completely asymptomatic 7 days later. 
Discussion. The 
indicate that 1.0 mg. 
1-1778/1, administered 
to patients anesthetized with thiopen- 
tal-nitrous defi- 
nite respiratory depression which was 
about the same (Foldes et al.*) or less 
(Lunn et al.7) hen that observed fol- 


lowing supplementation with equianal- 


results of this study 
per kg. of Ro 
intravenously 


oxide-oxygen, caused 


The character- 
istics of this re spiratory depression dif- 


gesic doses of narcotics. 


fered depending on the premedication 
used. During the first 3 ree after 
the administration of Ro 4-1778/1, the 
respiratory rate was equally de hi ssed 
in Groups I and II. The tidal volumes 
at this time, were mark- 
edly decreased in the patients of Group 


however, more 


II, premedicated with pentobarbital 


than in those of 
Group I who also received meperidine 
as part of their premedication. Because 
of the tidal 
volume, the depression of the minute 


and scopolamine, 


greater decrease of the 


volume at 3 minutes also 
marked in Group Il than in Group | 
Tables 1 and 2). The 


observed between the 


Was more 


(see differences 
respiratory par- 
ameters in Groups I and II were also 
present at 6 minutes. The greater de- 
crease of the respiratory tidal and min- 
ute volumes, in the pi atients of G sroup 
II who did not receive with their pre- 
medication a narcotic analgesic known 
to produce respiratory de ‘pression seems 
paradoxical, but might be expli ined 
as follows: Because of the omission of 
meperidine, the respir: atory control 
values were higher in Group II than 
in Group I and they may have been 
more markedly affected percentage- 
wise by Ro 4-1778/1 than were the 
lower control values of Group I. An- 
other possible explanation is that the 
larger “sleeping 
(6.0 + 0.77 mg. 


dose” 


of thiopental 
per kg.) required i 
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Group IL caused a greater depres 
of the respiratory tidal and minute 
umes. 

The injection of levallorphan 
mg. per kg., 7 minutes after the adh 
istration of Ro 4-1778/1. to the sub 
of Group II did not seem to exert 
effect on the Ro 
respiratory 


antagonist 


induced depression 


though, at 10 minutes, the respi 
rate was somewhat higher, both 
tidal and minute volumes were 


siderably lower in Group I tha 


Group I. The latter values wer 


and 76.0% of control. respectively 
Group Il and 125.0 and S844 
Group l. 


{) 


7 


1-177S 


\ 


+} 


It was previously reported Fold 


Zeedick and Koukal’, Swerdlow, I 
Siker! 


moderate 


ind 


that levallorphan « 
only respiratory depri 
in patients premedicated with a 
It is of interest that, in the 


ent study levallorphan caused 


cot 


nificant respiratory depression i! 
subjects of Group III, not premedi 


with meperidine. The respirator 
pressant effects of levallorphan al 
1-1778 1 were 

Ro 4-1778 
1S to 20 
This bradvcardia was 


fall of the 


tolic blood pressure. 


additive 

| produced, in 6 mii 
decrease in pulse 
iccompanit 

svstolic and 


Neither the 


ol premedication, nor the 


a moderate 


admit 
tion of levallorphan, seemed to 
these 
Group I, the pulse rate and s\ 
blood pressure, at the end of 
less than 10 their « 
values, and the diastolic blood pre 
about 174 
This rise in diastolic pressure mi 
explained by the fact that the ay 
control value of this parameter 


ence circulatory chang 


anest 
below 


Were 


was above its control ° 


} 


ably because of the premedicati: 


ploved, low 35.0 
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Was 
Hoe ) 
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relatively 


3.2 mm. 
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gesic potency of Ro 4-1775/1, its effic- 
acy for the supplementation of thio- 
pent tal-nitrous oxide-oxygen anesthesia 
was Compare d with that of me pe ridine. 

For this purpose, the observations made 
m the 


compared 


20 patients of Group | were 
with observations on 20 
other patients in whom meperidine, 
0.5 mg. per kg., 
mentation of anesthesia instead of Ro 
1778/1, 1.0 mg. per kg. The 


f surgical procedures and the dura- 


was used for supple- 
tvpes 


tion of anesthesia were comparable i 
Unfortunately, 
the mean initial dose of thiopental 
the Ro 4-177S/1 


k was considerably higher than in 


both groups. however, 


group (9.8 mg. per 


t ridi 2 
mependime group (3.9 mg. per 


ke Although this discrepancy makes 

L Ce mparison of the results obtained in 

the two groups more difficult, 

valid conclusions may still be drawn. 
In the Ro 4-1778/1 group, only 4 pa- 

tients reacted to the 

skin incision, 


some 


stimulus of the 
as compared with 8 pa- 
tients in the me peridine group. In the 
Ro 4-177S/] 
14 und respectively, re- 
quired further doses of thiopental dur- 
Additional, fractional doses 
of meperidine were also needed more 
frequently than of Ro 4-1778/1. As 

consequence, the pg per kg. per 


and me peridine groups, 


19 patients 


ng surgery. 


min. doses of the two analgesics were 
of a similar order of magnitude (22. 
tor Ro 4-1778/1 and 18.4 for meperi- 
din despite the fact that the initial 
Ing cr kg. dose of Ro 4-1778/1 was 
twice that of meperidine. This indi- 
cates that on intravenous administra- 
tion. and at the dose levels emploved, 
the ration of the analgesic effect of 
Ro 4-1778/1 is than that of 
mep idine. 

Fj minutes after 


longer 


discontinuation 
t th administration of nitrous oxide- 
XVE 11 patients in Group I of the 
Ro \778/1 series, but only t pa- 
tients in the me peridine group, were 


RESPIRATORY, CIRCULATORY AND ANALGESIC EFFECTS 


65 689 


capable ot 
difference 


answering questions. This 
assumes even greater sig- 
nificance if one considers that the 
mean pg. per kg. per min. dose of 
thiopental 


greater (155.1 


17.70) in the Ro 4-1778/1 group than 
in the meperidine group (116.90 
10.60). These findings suggest that the 


analgesic effect of Ro 4-1778/1 is pre 
dominant over its hypnotic effect, 
whereas the analgesia produced by 
meperidine is accompanied by signifi- 
cant hypnotic action. 

Milligan and McEwan" 
reported that Ro 4-1778/1 is an unsatis- 
factory agent for the supplementation 
of thiope ntal-nitrous oxide-oxygen anes- 


Swerdlow. 


thesia. The discrepancy between the 
findings of these workers and ours 
can undoubtedly be explained by the 
small doses of Ro 4-1778/1 used by 


evaluate the 
analgesic for the sup- 


them. To be able to 
suit: ibility of any 
plement: ition of anesthesia, it is neces- 
sary to study first the respiratory, cir- 
and other side effects of the 
test compound, The dose 
should then be the largest which can 
be administered without ill effects to 
the patient. The selection of a dose for 
clinical trials on the animal 
data will frequently result in the use of 


culatory 


selected 


basis of 


an excessive or inadequate dose. 

It is generally accepted that narcotic 
analge ssics have the 
Their 


are antagonized by 


following charac- 
respiratory 
narcotic 


teristics: a) effects 
antagon- 
nalorphine or leva- 


develops to 


ists (for example, 
lorphan); b) tolerance 
their analgesic effect on repeated ad- 
ministration; and c) they 
high degree of addiction liability. In 
this study levallorphan, instead of an- 
tagonizing, accentuated the Ro 4- 
1778/1-induced respiratory depression. 
Furthermore, it was shown by Sadove, 
Schiffrin and Ali!’ that tolerance did not 
develop to the analgesic effects of Ro 
4-1778/1 when daily doses as high as 


posse SS a 
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360 mg. were given for as long as 4 0.02 mg. per kg., intravenously, 7 n ) 
months. Finally, Fraser et demon- utes after injection of Ro 4-1775/1 
strated that the addiction liability of © vet 4 others Group Il received tl} UV. 
Ro 4-1778/1 is extremely low. Based on = same dose of levallorphan, 5 minut onl 
these findings, Ro 4-1778/1 can be con betore the administration of Ro ae 
sidered a non-narcotic analgesic. 1778/1. In Groups IL and IL mey 
The atopic allergic reaction Criep dine was omitted from the prem 177 
and Ribeiro*) which developed in cation 
patient who received Ro 4-1778/1, as }. Determinations of respiratory 1 ol 
well as several other drugs, was discon ind minute and tidal volumes reve ~~ 
certing. Unfortunately, she refused to the following wait 
have sensitivitv tests carried out with Group t. Ro 4-1778/1, 1 mg. per ks ae 
the agents emploved in the manag it 3 minutes decreased the respira ty 
ment of her anesthesia. Consequently rate and minute volume by 33.5 ‘e 
it could not be determined whether 25.5%, respectively. At 10 minutes ae 
the reaction was caused by Ro 4-177S/1 ecrease of respiratory rate was _— 
or by one of the several other drugs changed, but due to a compens = 
used. Allergic manifestations after ban increase of the tidal volume, the _ 
biturates (McGeachy and Bloomer’, ute volume returned to $4.4% of 
Sweitzer and Lavmon and narcotic t At the end of anesthesia, th BO 
analgesics (Swerdlow Foldes'- piratory rate was insignific 
have been observed in the past. luced and the minute volum« 6 
An analysis of the preliminary re \ ibove the control value en 
sults in a comparative double blind croup u. In this group, not pret 
study of the efficacy of Ro 4-177S/1 in ted with meperidine, Ro 4-1775 = 
the management of headache following depressed, in the first 6 minutes 
pneumoencephalography indicates that nly the respiratory rate, but als 
milligram for milligram, the analgesic espiratorv tidal volume. Becaus 
potency of Ro 4-177S/1 is at least this, the respiratory minute \ 
equivalent to that of codeine, both after was decreased more markedly (by +4 
oral or intramuscular administration 1 43.1% of control at 3 and 6 mir 
It the results of further investigations espectively ) than in Group | . 
now under wav, confirm these favor The injection of levallorphai 
ible findings and those of others, then x, per kg., 7 minutes after 
Ro 11-1778 should find rat useful place n ot Ro 1778 ] did not 
in the management of pain because of the respiratorv depress 
its negligible addiction liability and 0 minutes. the r spirat ry rate . 
hypnotic effect ntrol) was slightly highe 
Summary and Conclusions. 1. The the tidal volume (107.0% of « 
respiratory and circulatory effects of the minute volume (76.0 
Ro 4-1778/1, 1 mg. per kg., adminis t were lower than in Group | 
tered intravenously, were investigated uP ut. When administer 
in 36 patients anesthetized with thio tients not premedicated with 
pental sodium and nitrous oxide-oxy lev Wlorphan, 0.02 mg. per kg 
gen sed considerable respiraton 
2. Twentv of these Group I), wh S [he administration of 1 
were premedicated with pentobarbital 1778/1, 1 mg. per kg., five minut 
meperidine and scopolamine, received ised the respiratory dep: 
Ro 4-1778/1 alone; 12 others (Group caused apnea lasting 7 ind pe 
Il) were given levallorphan tartrate, utes, re spectively, in 2 subjects 


Foldes et al.: 


§. Ro 4-1775/1, 1 mg. per kg., ad- 
ministered alone, or in conjunction with 
0.02 mg. per kg. levallorphan, caused 
only moderate changes in pulse rate 
nd blood pressure. 

5. The reaction to the skin incision. 
following the administration of Ro 4- 
I778/1, 1 mg. per kg., and the state 
of consciousness after termination of 
anesthesia, were observed in the pa- 
tients of Group I. The findings were 
compared with those in 20 patients 
who received meperidine, 0.5 mg. per 
kg., instead of Ro 4-1778/1 for the 
supplementation of thiopental-nitrous 
oxide-oxygen anesthesia. The total 
drug requirements in both groups were 
also Compared. 

Four patients in the Ro 4-177S/1 
group and § patients in the meperidine 
group, reacted to the stimulus of the 
skin incision. Eleven subjects in’ the 
former group and 4 subjects in the 
latter group were capable of answering 
questions 5 minutes after the discontin- 
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uation of the administration of nitrous 
oxide-oxygen. Although the initial dose 
of Ro 4-1778/1 was twice that. of 
meperidine, the total »g. per kg. per 
min. doses of these two analgesics weve 
of the same order of magnitude, indi 
cating that the duration of action of 
Ro 4-1778/1 is longer than that ol 
meperidine 

6. The intravenous administration of 
Ro 4-1778/1, 1 mg. per kg., to patients 
anesthetized with thiopental-nitrous 
oxide-oxygen produced respiratory de- 
pression which was not prevented o1 
antagonized by levallorphan, 0.02 mg 
per kg., the degree of analgesia pro- 
duced by Ro 4-1778/1, 1 mg. per kg., 
was about the same as that produced 
by meperidine, 0.5 mg. per kg.; the 
duration of the analgesic effect of Ro 
1-1778/1 was longer than that of 
meperidine; and the analgesic action of 
Ro 4-1778/1 was not accompanied by 
a significant hypnotic eftect. 
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INTERLINGUA 


Studios Concernente le Effectos Respiratori, Circulatori, e Analgesic de 
|_p-Chlorophenethy!] ) 
Ro 4-1778/1) 


Le effectos respiratori e circulatori del administration intravenose de 1 mg 
g de peso corporee de 1( p-chlorophenethy! )-6,7-dimethoxy-2-methyl-1,2,3,4- 
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tetrahydroisoquinolina (Ro 4-1775 L) esseva investigate in 36 patientes anesthes 
ate con thiopental natrium e oxydo nitrose a oxygeno 

2. Vinti de iste patientes (Gruppo 1), qui esseva premedicat con pentobarbita 
meperidina, e scopolamina, recipeva Ro 4-1775/1 sol; 12 alteres (Gruppo II 


recipeva doses intravenose de 0,02 mg per kg de peso corpore: de tartrato d 
levallorphano 7 minutas post le injection de Ro 4-1775/1, e le remanente 
Gruppo recipeva le mesme dose levallorphano > minutas ante 
administration de Ro 4-1778/1. In Gruppos II e III, meperidina esseva omitti 


in le premedication 
3. Determinationes del frequentias respiratori, del volumines per minuta 


} 


del volumines de aere currente revelava e sequente factos 
Gruppo L. Post 3 minutas, 1 mg/kg de Ro 4-1775/ 1 habeva reducite le frequent 
respiratori e le volumine pet minuta per, respectivement © 
tin de 10 minutas, le reduction del frequentia respiratori monst iva nulle alte: 
tion additional, sed le volumine per minut n consequentia de un augment 
compensatori del volumine de aere currente—habeva remontate a $4.4 
valor de bass Al fin del anesthesia. le frequentia respiratori esseva reduc 
solmente a grados insignificative, e le volumine per minuta esseva ben in suy 
le valor cle base 
Gruppo IL. In iste gruppo (non premedicate con meperidina), Ro 4-1775 
leprimeva in le curso del prime 6 minutas non solmente le frequentia respirat 
sed etiam le volumine de aere current \ sa de isto le volumine respirat 
ver minuta esseva reducite plus marcatement jue in Gruppo | Post 3 
utas, ille reduction amontava a 46.3, respectivemente 43.1% del valor de | 
Le injection de 0.02 mg/kg de levallorphano 7 minutas post le administrat 
Ro 4-1778/1 1 eva in antagonist i le depress S t I 
s trequentia respiratori in Grup Ll essev \ te s alte 
\ 1 l YW! 76.0 \ SS 
s basse 
Gruppo Ll. Le strat e 0.0 x kg t 
tas plus t g/kg Ro 4-1775 
spirat In2s ‘ 
; de | 1778/1—s 
; tes ( wl. I statat $ ess t 
20 patientes q 5 mo/ke 
se4 ss ; 


i] 
1) 
il 
i 
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que le dose initial de Ro 4-1778/1 esseva duo vices le dose de meperidina, le 
doses total in pg per kg de peso corporee per minuta pro le duo analgesicos 
esseva del mesme ordine de magnitude, lo que indica que le duration del action 
de Ro 4-1778/1 excede illo de meperidina, 

6. Le administration intravenose de 1 mg./kg de Ro 4-1775/1 a_ patientes 
anesthesiate con thiopental, oxydo nitrose, e oxygeno produceva un depression 
respiratori que non esseva prevenite 0 contrariate per 0.02 mg/kg de levallor- 
phano; le grado de analgesia producite per 1 mg/kg de Ro 4-1778/1 esseva 
plus o minus identic con illo producite per 0,5 mg/kg de meperidina; le duration 
del effecto analgesic de Ro 4-1778/1 excedeva illo de meperidina; e le action 
analgesic de Ro 4-1778/1 non esseva accompaniate de un significative eflecto 
hypnotic. 


SUMMARIO IN INTERLINGUA 
(See page 673 for original article 


Le Signo del Pulso Hysteretic: Un Adjuta in le Diagnose del Syndromes 
de Compression Neurovascular Cervicobrachial 


Es describite un novo signo diagnostic physic- le signo del pulso hvsteretic 


que se ha provate de considerabile utilitate clinic in le diagnose del syndrome S 
de compression ne ‘urovascular cervicobrachial (SCNC) 
In le curso del passate 2 annos nos ha tractate 23 casos de SCNC. Nos postula 


a base de nostre experientias e del reportate experientias de alteros—un catena 
de evenimentos in le disveloppamento del SCNC. 

Nostre experientia permitte asserer que le signos e symptomas associate con 
SCNC es classicamente intermittente e que, per consequente, repetite e meticulose 
examines es indispensabile si on vole que le intervention chirurgic sia uniforme- 
mente successose. 

In certe casos nos ha notate que exercitio pote causar obliteration del pulso 
e pulso hysteretic quando le usual tests static es negative e iste constatation ha 
le mesme signification diagnostic como le tests static. 

e pertinente litteratura es revistate in conjunction con nostre observationes. 
\l tempore presente nos accepta le hypothese que un pression directe contra le 
(jor vasos, le major nervos, le nervos sympathic, o le vasos del nervos precipita 
catena de evenimentos que finalmente resulta in hyperactivitate del vasos de 
vaso 0 del nervos de vaso in le arterias subclavian o axillari, sequite causalmente 


per spasmos del major vasos in iste structuras e ultimemente per le produc tion del 


ntiate SCNC. 


CLINICAL EVALUATION OF THE EFFECTIVENESS AND SAFETY OF 


A NEW ANALGESIC 


By Orro BrRANDMAN, M.D 


ATTENDING MEDICAI 
CHIEF DIABETIC CLINIC 


(From St. Michael’s Hospital and the 


Ro 4-1778/1. which 
p-chlorophenethy! )-6.7-dimethoxvy-2- 


chemically is 


methyl-1,2,3,4-tetrahydroisoquinoline, 
belongs to a class of compounds for 
which analgesic properties have not 
been reported previously. The drug 
was synthesized by Brossi et al.’ who 


also described its pharmacological 
characteristics. Deneau and 


who studied the effects of Ro 4-177S/1 


Seevers-, 


on abstinence signs of monkeys ad- 
dicted to morphine and withdrawn 
from this narcotic, estimated the physi- 
cal dependence capacity of the drug 
to be “very low.” Sadove, Ali and 
Schiffrint reported that the analgesic 
1+-1778/1 and of 


codeine, milligram for milligram, is of 


effectiveness of Ro 


the same order when these drugs are 


given orally in postoperative pain. 
The current study was initiated in pa- 
tients with acute and chronic pain of 
varying etiologies. Having found the 
drug effective as an analgesic in almost 
all of these cases, we decided to con- 
duct a systematic tolerance study in a 
series of patients who did not require 
analgesic medication. The results of 
both studies are here reported. 


Study of Analgesic Effectiveness. Case ma 
terial and methods. A total of 101 cases were 
included in this phase of the program. Fiftv- 
one of these patients (Group I) were treated 
for acute pain and 50 patients (Group IT) for 
chronic pain. Of the former subjects, 50 were 
hospitalized and one patient was ambulatory 
All cases with chronic prin were outpatients 
Group I consisted of 29 males and 22 fi 


males, whos« ranged from 37 to 7] 
years (average, 57.7 years) and Group II of 


18 men and 2 women with an age range of 


70/694 


ages 


SERVICE, 


ST. MICHAEL’S HOSPITAI AND 


, BOARD OF HEALTH, NEWARK 
Health Department of Newark, Newark, New Jersey 
to vears iverage 45.5 vears 
weight of the subjects in the two grou 
Vari L15 to 205 Ibs iweTade 160 
I} from 135 to 210 Ibs ivera 
176.6 lbs respectively The pain of the 
patients was due to conditions listed by bri 
diagnost categories in Table 1 
At the time the hospitali ed patients we 
included in the present program, thes 
rece orally, other analgesics such 
APC APC codeine sulfate 
grail ispirin, 10° grains; codeine sulfate 
rai Darvon, 65 n Darvon Cor 
pound, 65 me Demerol, 50 to 75 mg. a 
Zacti In general, the milder analges 
were used when pain was moderate and 
no! potent compounds when it was 
verity. Usually, the drug emp! 
wa ubject to variation depending on 
patient’s response and clinical conditior 
ract G instances it became necessary 
t narcotl inalgesics parenter 
I { patients were given 50 to 75 
Demerol, one patient re eived 15 m 
phine ulfate ind another 10 me norp! 
ind 75 mg. Demerol by this route. In 
instance i femal with sclath neu! 
Novocaine infiltration was administered 
the herapeutic measures were disconti 
when Ro 4-1778/1 was instituted 
Th patients with chronic pain had seve 
episodes of exacerbations of their painful 
dition during the past vears and were t! 
treated with other analgesics such as Al 
codeine sulfate, or % grain isp! 
10 grains Butazolidine codeine sulfate 
Ol grain: Darvon, 65 mg.: Darvon (¢ 
pound, 65 mg.: Flexin; novacaine inject 
Roba salicvlates:; Soma Compound 
Zactirin. While these drugs produced s 


legree of relief, they rendered tl 


patients pain tree 


never! 


In both groups, the single doses of 
1-1778/1 were 30 or 60 mg., given or 
Repeat doses were administered as ne 
ind in most instances this was up to 


times within 24 hours 


The intensity of pain was classified 
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ere, marked, moderate or mild. In. th 
pitalized subjects the degree of 
nated at a time they received on ot 
other analgesics listed bove for thi 
up, and at daily intervals after initiation of 
1-1778/1. In the chroni pati pa 
nsity was assessed prior to imstit n t 
1-1778/1 at a time they were t 
TABLE 1] DIAGNOSTIC CATEGORIES © WO GRO 

PREATED WITH ANALGESI¢ 

RESULTS OBTAD 

Group I \ 
Tre tion 

Fractures 

Diabetic gangren 

Neuriti ) 

Pleurisy 

Neoplastic Di 

Neur ilvia 

Svnovitis 

Osteoarthriti 

Dise cervical s] 

Acute lumbar sacral 

Status postcholecvstect 

Acute lumbar sacral sp: 

Detachment of retina 


Osteoarthritis 


Lumbar sacral sti 
Bursitis 
Neuritis 


Lumb ir sacl 


sprair 
Osteoarthritis and « 
Resid. of fracture 
Cervical dis 


Resid. of discogenic d 


Totals ( 
er anodyne Phereafter, these subjects bore nitiat r 
en at weekly intervals and interrogated 
the severity of their pain during the Initiation of | 
ng week. Thus, rough estimates of the the 51 pat ( 
degree of pain were made for each Group Il 
luring which these patients received I 
778/1. | 
valuate the degre: of relief obtained botl ! I 
» 4-1778/1, a sliding scale was used tion of relief 
groups. Thus severe, marked, mod were « 
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> 
yf 
eTl ] 
the day 
( 1 du 
( Ip I] 
1 the re 
il 3 be 
PATIENTS 
LI 
\ 
| t] rmore 
of pain before 
\ T il ulated tor 
t} 50 cases in 
ere eT! ill ave! 
| administra 
aeter nined for 
onset and dura 
civen ¢ ich day 


patient in Group | 


R 
Pot 
ll 
| 
' 
n 
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Similar, but by necessity much rougher, after Ro 4-1778/1 administration w 
estimate were mad ach week for the sul 2.17 Thus. their average pain re} 
jects Group I] In both groups tre- > 
score was 1.03. These figures 
quency of drug administration was used as = 
indicator ot duration ot drug action that the analgesic effectiveness ot | 
1-1778/1 was greater than that of t 


Results. The range of numbers of 
doses of Ro 4-1778/1 given per day, the 
daily dose range, the range of duration 
of treatment, the total dose range and 
the average pain intensity before and 
after administration of Ro 4-1778/1 loma for which he received 50 to 
for the patients in Groups I and II mg. of Demerol orally every 4 hoi 


medications used before initiation of 
Ro 4-1778/1. Exacerbation of pain « 
curred in only one patient who h 


sever hip pain due to a multiple m 


were as shown in Table 2. As is seen, p.r.n. He was given instead a t 
TABLE 2 DOSES OF RO 4-1778/1 GIVEN TO 101 PATIENTS—PAIN INTENSIT 
AND RELIEF SCORES OBTAINED 
Ran ] tal 
Duration Dose Avg. Pain Acg. Pain 
Range N Daily Dose of Range Intensity Intensity 
No. of f Doses Range in Treatment in gm Before After 
Pts Per Day mg avg vg Ro 4-1778/1 Ro 4-1778 S 
Group I 51 +6 90-360 Davs 05 5.12 > 17 
2 529 
6.08 
Group II 50 SS 90—360 Week 1.47-11.3 2.99 1.48 
1625 
°Pain Intensitv was graded 
Severe 
Marked 
Moderate — 2 
Mild =] 
None () 
°° This figure denotes pain intensity at a time patient ne othe licat 
the duration of treatment ranged from daily dose of 360 mg. of Ro 4-1775 
3 to 12 davs in the patients with acute for 4 davs. This produced nausea 
pain and from 2 to 6 weeks in those his pain became worse. The degr 
with chronic pain. As a consequence, pain of the 6 patients who had | 


the average total doses of Ro 4-1778/1 given narcotic analgesics parenteral 
ingested by the subjects in the two remained the same in one case and bi 
groups were 1.522 gm. and 4.625 gm., came less in 5 patients when they 
respectively. ceived Ro 4-1778/1. The former w 
The degree of pain in the subjects man with a carcinoma of the lung 
of Group I, prior to initiation of Ro had been on single doses of 10 me. ¢ 
1-1778/1 when they were receiving morphine sulfate or 75 mg. of Dem 
some other analgesic medication, was Among the latter cases were 3 wi 
marked in the great majority of cases, with diabetic gangrene who rece vé 
for an average pain intensity of 3.2. single doses of 50 to 75 mg. of Den 


The corresponding figure in this group a man with a fractured hip who was 


Brandman: 


treated with 50-mg. doses of Demerol 
nd a woman with a supraorbital 
neuralgia for which she was given 15- 
mg. doses of morphine sulfate. In most 
{ these cases the daily doses of Ro 
1-1778/1 were 360 mg. The average 
time of onset of analgesia ranged from 
12.55 to 35 minutes, with an average 
time of onset of 21.6 minutes. The aver- 
ve duration of analgesia ranged from 
to 5.25 hours, for an over-all average 
duration of 3.84 hours. Side effects, 
such as nausea, occurred only in the 
one patient with a multiple myeloma 
mentioned above. 

The degree of pain in the subjects 
of Group IL prior to institution of Ro 
1-1I77S/1 was moderate in most cases, 
for an average pain intensity of 2.29. 
lhe corresponding figure in this group 
fter drug administration was 1.48, for 
inh average pam relief score of O.S] 
In one patient with osteoarthritis the 

erage degree of pain was the same 
before and after administration of Ro 
+-177S/1. In all other cases the experi- 
ental drug reduced the intensity of 


pain. The 


nalgesia ranged from 10 to 35 min- 


average time ot onset of 


with an average time of onset 


of 19.2 minutes. The average dura- 


tion of analgesia ranged from 3.33 to 
5.5 hours, for an over-all average dura- 
ti of 4.52 hours. Nausea, which oc- 


curred in one patient when he re- 
ceived a daily dose of 360 mg. of Ro 
1-1778S/1, was the only side effect en- 
( ntered 

'ver-all results in the two groups of 
patients were appraised as is indicated 


ible 1 


ilerance Study After Chronic Adminis- 
tration. Case material and methods. This 
consisted of 50 chronically ill patients 
\ ages ranged from 37 to 71> vears 
Their main diagnoses 
diabetes mellitus 
diseass 


Cases; hyperten- 
10 cases obesity, 5 cases 
yperthyroidism, one case 


ese patients received by mouth 30-mg 
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doses ot Ro | 1778 l four times a day for 
one week followed by ] weeks with daily 


administration of 60 mis doses four times a 


day, for a total of 4 weeks of drug administra- 
tion treatment period After weeks with 


out medication (medication-free period), Ro 
1-1778/1 was reinstituted. With the excep 
tion of 2 subjects see below all patients 
received 60 mg. doses four times a day for 
in additional 20 weeks (re exposure pe riod 

Thus, during the treatment period and _ the 
re-exposure period of 24 wecks or 6 months 
each of 48 patients received a total of 39.48 
gm. of Ro 4-1778/1. The 


remaining sub 


jects were iven a total of 32.76 gm. and 
n pectivels 
| 
| ibor itorys tucdies were irried out as 


follows for each patient 

| A complete hemogram leukocyte dif 
ferential, erythrocyte, thrombocyte counts and 
hemoglobin determination) before initiation 
of treatment, at the end of the treatment px 
riod, the wedication-free period, and the 
eighth and twentieth weeks of the re-exposure 
period 

2. A leukocyte count and hemoglobin de 
termination every week for the total experi 
mental period of 26 weeks 


A weekly urinalysis with the exception 
ot the first week of the medication-free 
period 

1. transaminase determination 
before initiation of treatment and after ap- 
proximately 3 and 6 months of drug admin 


istration 

In addition, the following studies were 
performed for 10 of these patients initially 
ind after 3 and 6 months of Ro 4-1778/] 
idministration electrocardiogram clectro- 
encephalogram protemn bound iodin« blood 
cholesterol and blood sugar levels 

Pulse rates and blood pressure readings 
were recorded for all patients at weekly in 
tervals 

Clinical effects on the gastrointestinal tract, 
central nervous system cardiorespiratory sys 
tem, and skin were checked throughout the 
experimental period. The following side re- 
actions were especially looked for: nausea, 
vomiting constipation, diarrhea, 
chronic fatigue, 


Insomnia 
sleepiness, vertigo, nervous- 


ness, headache pruritus and rash 


Results. The results of the laboratory 
studies indicate that significant changes 
of the blood elements or the urine did 
not occur in any of the subjects. All 
transaminase values were within nor- 
mal range. Similarly, the PBI values, 
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the blood cholesterol and blood si ! I77S/1 was reinstituted at daily dose 
levels after 3 and 6 month ot Ro of 240 me. at the sixth week of the re Sl 
4-1778/1 administration were not si exposure period, the subject con e) 
nificantly diflerent from th initial plained of headaches during the sey oe 
values. Moreover, the electrocardi: centh, thirteenth and seventeenth week 
graphic electroencephalogt phic ol rtigo during the eleventh wee} in 
tracings after 3 and 6 months wer nd of nausea during the fourteent il 
essentially the same as the p medi nd eighteenth weeks of that period. | 
cation tracings. Finally, determination \Imost all patients in the middle and Cl 
ot pulse rates and blood pressure read older age brackets liked to take R di 
ings showed that significant changes  .4-177S/1 because it relieved their minor di 
in these parameters did not occu ches and pains so commonly expel cl 
One subject « mplaine do sionalh en | by peopl in the advanced yea il 
of nausea and vertic nd a second 1 
patient of nausea, verti ind head Discussion. Sadove, Ali and Sch \l 
aches. In the former, these svmptom irl re ported that the degree of an th 
occurred during the third and fourt] ' produced by 20 or 40 mg. of sO 
treatment weeks at a dailv intake of Ro 4-177S/1 and bv 30 mg. of codein dt 
240 mg. of Ro 4-177S/1. However. din reater than that produced 
ing the 2 weeks without medication bo medication and that the orde: re] 
which followed, the patient also com of reasing effectiveness was 20 m¢ mi 
plained of vertigo. Placebo medication rR 1-1775/1, 30 mg. of codeine and Ds) 
simulating the active material was then 40 1 of Ro 4-1778/1. These work 
substituted for Ro 4-177S/1 thout =e ibsequently carried out a_ study mi 
the subject’s knowledge for 4 weeks of which inc ludk d 32 and 65 mg I I] 
the re exposure peri d. During the dexti propoxyphene, 30 and 60 mg f v1 
first and third weeks when the subject codeine sulfate, 30 and 60 mg. of Ro jer 
was thus on inert material she com 1-1778/1 and placebo medication. The dai 
plained of nausea and during the se i Its indicated that “all of the drugs gre 
ond and third weeks of vertigo. From except 32 me. of ce xtro-propoxyphen Ine 
the fifth week of the re-exposure pe were more effective than placebo mi 101 
riod the pati nt again received a daily cation: that the larger doses of all three tor 
dose of 240 mg. of Ro 4-1778/1 and this nalvesics produced analgesia mor Re 
was continued to the end of the entir frequently than 32 mg. of dext sul 
experimental p riod. The subject m prop vyphe ne; that 60 mg. of both mt 
plained of nausea during the sixth codeine and Ro 4-1778/1 were m th 
thirteenth, sixteenth and nineteenth effective than 30 meg. of codeine be 
weeks of the re exposure riod d of that the incidence of pain relief with th 
vertigo during the sixth, fourteenth and 1) mg. of Ro 4-1778/1 was higher thar re] 
eighteenth weeks of that period. The with 32 mg. of dextro-propoxyphene. W 
other subject complained cf vertigo In a third study, Sadove and Bruce’ pit 
and headaches during the first and se found that 60 mg. of Ro 4-1778/] pro- cre 
ond weeks of the re exposure p¢ riod vided analgesia more frequently t] in ter 
Placebo medication was substituted. 60 mg. of dextro-propoxyphene id re 
again without the patient’s knowledg that both drugs produced pain r ef 4] 
for 3 weeks. During the first of thes more often than did a placebo. These the 
weeks he complained of nausea and three studies were carried out in a do 
headaches and during the third week double-blind fashion and all differences ma 
of nausea and vertigo. When Ro 4 in activity reported were statistic. ll “if 


i 
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significant. This is important since in 
evaluating the effectiveness of an anal- 
gesic one is dealing with subjective re- 
sponses. The approach chosen by these 
mvestigntors requires special facilities 
and specially trained personnel avail- 
wble only to comparatively few physi 
cians. While the type of rese arch con- 
ducted by Sadove and his group is in- 
dispensable to arrive at irrefutable con- 
clusions, the kind of study presented 
in this paper indicates that Ro 
1-1778/1 is y effective analgesic. 
Although proof was not furnished that 
the results reported are attributable 
solely to the activity of the 
drug employed, the number of patients 
included and the consistency of pain 
relief render the likelihood quite re- 
mote that the responses observed were 
psychological or due to chance. 


also 
a very 


analgesic 


lhe findings in Group I are obviously 
more meaningful than those in Group 
Il since the patients of the former 
group, with the exception of one sub- 
ject, were hospitalized and observed 


daily, but the subjects of the latter 
group were ambulatory re-exam- 
ined only at weekly intervals. There- 


fore, in estimating the intensity of pain 
for the outpatients after institution of 
Ro 4-1778/1, one had to rely 
recollection 


y on the 
and thus the ele- 
ment of misinte ‘rpretation inherent in 
the assessment of pain m iv well have 
been magnified. This may account for 
the fact that the degree of pain relief 
reported for the ambulatory patients 
was less than that recorded for the hos- 
pitalized cases. Another reason for the 
greater pain relief obtained in the lat- 
ter patients may be that they 
reccived single doses of 60 mg. 


subjects 


mostly 
of Ro 
75/1, whereas the ambulatory pa- 
tien's quite often were given 30- -mg. 
dos:s. Be that as it may, the fact re- 
mains that the analgesic effectiveness 
of ) 4-1778/1 in the patients of Group 
I wos greater than that of anodynes 
of the nonmorphine type used before 
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institution of the 
Furthermore, 


degree of 


experimental drug. 

it is noteworthy that the 
analgesia produced by Ro 
1-1775/1 in 5 patients of this group 
was greater than that obtained 
doses of narcotics adminis- 
tered parenterally for their present 
peintul condition prior to the use of 
10 4-1778/1. Finally, there can be no 
doubt that the intensity of pain in the 
subjects of Group IL was also reduced 
by the experimental drug. 

The average 
and the duration of analgesic 
effect were quite similar in both groups. 
These figures were 21.6 and 19.2 min- 
3.84 and 4.52 hours for the 
patients in Groups I and II, respec- 
tively. The corresponding figures re- 
ported by Sadove and Bruce® 
double-blind 21.4 minutes 
and 4.5 hours. there is very 
good agreement between their findings 
and the results observed in this investi- 
gation. 


with 
moderate 


time of onset of action 


average 
utes and 


in their 
study are 
As is seen, 


Nausea occurred in one patient each 
of both groups at a daily dose level 
of 360 mg. of Ro 4-1778/1, an inci- 

of 2%. Other untoward effects 
not observed. 
The absence of 


dence 
were 
any significant 
changes in the blood picture, in the 
urine, in the 


transaminase, protein 
bound 


iodine, blood cholesterol and 
blood sugar values and in the electro- 
cardiographic electroencephalo- 
graphic tracings in the group of pa- 
tients under chronic administration of 
Ro 4-1778/1 attests to the safety of the 
drug. This is all the more significant 
since the total amount of Ro 4-1778/1 
ingested by each of 48 of the 50 subjects 
studied was 39.48 gm. 

The fact that the 2 patients who ex- 
perienced and 
nausea, vertigo and 
spectively, complained about 
symptoms also when they received 
matching placebo medication, indi- 
cates that a causal relationship between 


nausea vertigo and 
headaches, re- 


these 


] 
hese 
l 4 
t’s 
cally 
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the administration of Ro 4-1778/1 
and these symptoms did exist. 
Moreover, the former patient com- 


plained of vertigo also during the medi- 
cation-tree period Since other reactions 
were not observed, the absence of side 
effects on the central nervous svstem, 
gastrointestinal tract, cardiorespiratory 
system or the skin was notable. 

It is obvious from these studies that 
Ro 4-177S/1 is 


of the codeine tvpe which, in the doses 


an effective analgesic 


used, is practically free of side effects 
Since Fraser et al” 
very careful investigations in post- 
addicts that Ro 4-1778/1 has “even less 
addictiveness than D-propoxyphene” it 


concluded from 


indeed appears that the development 
of Ro 4-1778/1 has given us a drug in 
which dissociation between analgesia 
and addictiveness has been achieved 

Summary and Conclusions. A new 
non-narcotic analgesic, Ro 4-177S/] 
was evaluated in 101 patients with 
pain due to various causes, and_ its 
safety on chronic administration studied 
in 50 subjects who did not require 
analgesic medication. 

Fifty-one patients, of whom 50 were 
hospitalized, were treated for acute 
pain and 50 ambulatory patients for 
chronic pain. In both groups single 
doses of 30 and 60 mg. of Ro 4-1778/1 
were given orally, p.r.n. In most. in- 
stances this was up to six times within 


The 


treatment was 6 davs in the patients 


24 hours. average duration of 
with acute pain and 3.5 weeks in those 
with chronic pain. To estimate the de- 
cree of relief obtained in both groups 
a sliding scale was used. Definite anal- 
gesia resulted in the great majority of 
the 101 patients. Nausea occurred in 
2 of these cases at a daily dose level of 
360 mg. 

1-1778/1 (now 
supplied through the courtesy of Dr. Leo A 
Jersey. The author gratefully acknowledges 


ACKNOWLEDGMENTS: Ro 


American Journal of the Medical Sciences « 


December, 1961 


In the chronic tolerance study each 
of 48 subjects received total doses of 
39.48 om. over a 26-week period. The 
other total of 


32.76 and 34.44 gm., respectively, dur 


2 patients ingested a 
ing this time. 

Hemograms, urinalyses and determi 
nations of transaminase did not revea 
significant changes in any of the 5 
subjects during the entire study. Simi 
larly, determinations of protein boun« 


blood 


sugar and electrocardiograms and ele 


iodine blood cholesterol and 
troencephalograms carried out for I! 
of these patients showed that thes 
doses did not produce an 
changes in these parameters. Moreover 
changes in pulse rates and blood pres 
sure readings did not occur. Two p 
tients complained of nausea and ver 
addition, had 


tigo. one of whom, in 


headaches. Since these symptoms 0 
curred also when the subjects recelve 
placebo medication, a causal relation 
ship between Ro 4-1778/1 administ: 


tion and the complaints seems very re 


mote. Other reactions were not ol 
served. Thus. there were no side effects 
on the central nervous system, gastré 


intestinal tract, cardiorespiratory 
tem and the skin. 

It is concluded that Ro 4-177S/1 is 
an effective analgesic Ina Great variet 
of acute and chronic pain situations 
Daily dos 


of 360 mg. may produce nausea 1n 


mild to marked intensity. 


rare instance. The drug is not addictive 
and does not have any untoward ct 
fects in daily doses of 240 mg. give! 
over a period of one-half year. Singl 
doses of 60 mg. q. 4 hr. p.r.n. for 
total of 240 mg. 


be taken with impunity for prolong d 


within 24 hours cu 


periods. 


known as Versidyne used in this study 
Pirk of Hoffmann-La Roche In« Nutley, 
his indebtedness to Dr. P. | Baiocchi, He 


Officer of the Newark, New Jersey, Department of Health, for his kind cooperation 


h 
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Un Evalutation, a Duple Anonymato, del Efficacia de un Nove Agente Analgesic 
Contra Dolores post Extraction Dental 


Un studio, a duple anonymato, del efficacias analgesic de 60 mg de Ro 4-1778 
de 60 mg de sulfato de codeina, de 65 mg de dextropropoxypheno, e de un 
medication place bo post minor interventiones de chirurgia oral esseva effectuate 
in 600 patientes de un clinica dental universitari. Ex le 554 patientes qui 
retornava 48 horas plus tarde pro un evalutation post-operatori, 501 habeva 
prendite le prescribite medication. Nulle statisticamente significative differentia 
esseva constatate inter le efficacia de sulfato de codeina e illo de Ro 4-177S/1 
sed sulfato de codeina esseva significativemente plus elficace que dextropro 
poxypheno e que placebo. Le plus alte incidentia de adverse effectos secundari 
esseva observate con sulfato de codeina, le plus basse con Ro 4-177S8/] 

Es concludite que Ro 4-1778/1 (nune cognoscite como Versidyna) es tanto 
etficace—mg pro mg—que codeina in le alleviation de dolores post interventiones 
ce hirurgia dental e que Ro 4-1778/1 es liber del advers« ellectos secundari 
le codeina 
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DOUBLE-BLIND EVALUATION OF 


4 NEW ANALGESIC 


AGENT 


IN POSTEXTRACTION PAIN 


By N. W. Cuirron, D.D.S., M:S. 
ASSOCIATE PROFESSOR OF PERIODONTICS 
TEMPLE UNIVERSITY SCHOOL OF DENTISTRY 
A. LeEwanpowsk1, D.D.S. 
ASSISTANT PROFESSOR OF ORAL SURGERY 
TEMPLE UNIVERSITY SCHOOL OF DENTISTRY 
AND 
|. R. CAMERON, D.D.S. 
PROFESSOR OF ORAL SURGERY 
TEMPLE UNIVERSITY SCHOOL OF DENTISTRY 


(From the Oral Surgery Clinic, 


Philadelphia 

Brosst et al. synthesized various 
derivatives of 1-phenethyl-2-methyl- 
1,2.3,4-tetr: thydroisoquinoline. Thev re- 


ported that several of these compounds, 
particularly those containing a_halo- 
genated phe nethyl group, showed in- 
teresting pi ain-re lie ving prope rties. The 
analgesic effectiveness of one of these 
preparations, designated Ro 4-1778/1, 
was found to be of the order of codeine 
phosphate when administered subcuta- 
neously to This drug, 
chemically is p-chlorophenethy] )- 

oquinoline, aroused the interest of clin- 


mice. 


icians in this countrv. Thus, Sadove, 
Ali and Schiffrin® reported that Ro 
$-1778/1 and codeine are approxi- 


mately equianalgesic if these anodynes 

are given orally to patients with post- 
operative pain. Subsequently, these 
workers? found that by the oral route 
60 mg. Ro 4-1778/1, 60 mg. codeine, 
and 65 mg. dextro propoxyphene pro- 
duced analgesia more frequently than 


32 mg. doses of the latter compound; 


that 60 mg. of both Ro 4-1778/1 and 
codeine were more effective than 30 
mg. codeine and that the incidence of 


pain relief with 30 mg. Ro 4-1778/1 
78/702 


Temple | 


niversits School ot Dentistry, 
Pennsvlvania 
was higher than with 32 mg. dext: 


propoxyphene. 

Fraser et al, who studied the phy 
cal dependence liability of Ro 4-1778 
concluded that 
addictive than dextro propoxyphene 


this drug is even 
Codeine is widely prescribed for 

lief of pain, but 

narcotic attended by 


j 


postextraction 
and its use is 


of 
Ro 4-1778/1 was report 


high incidence 
In contrast, 


Sadove, Schiffrin and Ali?) to be t 
erated without side effects when d 
doses of 120 to 360 mg. were giv 


The 


it seemed of interest to investig 


orally for 6 weeks to 4 months. 
tore, 
tive! 


the comparative analgesic effec 


of codeine and Ro 4-1778/1 after 
tractions or other minor oral surg 
procedures. 

Prior to the initiation of a dou 


blind study, a pilot trial was perfor 
in a nonblind fashion. 
patients 


Fifty consecu 
instructed to take 
60 mg. capsule of Ro 4-1778/1 e 
the 


were 


hours as needed for allevi: 
of postextraction pain. 

Of this group, 41 subjects retw 
48 hours later. Eig! 


these patients did not take any 


for evaluation 


\ 


less 


untoward reactions 


Chilton et al.: 


cation since they did not have post- 


) 


operative pain. Of the 33 who took 
capsules, 25 experienced pain relief and 
S had no relief. Untoward side effects 
were not observed. These preliminary 
results were sufficiently encouraging to 
embark on the double-blind study to 
be reported below. 


Material and Methods. Six hundred pa 
tients (349 females and 251 males), whose 
wes ranged from 14 to 84 years, and who 
ttended The Oral Surgery Clinic of Templk 
University School of Dentistry, were included 

the program. These cases were not selec- 
tively chosen except that patients who stated 
that they would not be able to return for 

examination in 48 hours were not admitted 
to the study 

Spec ial cards were utilized to ke ep a record 
f each patient’s age, sex, weight, presence 
f preoperative pain, premedication employed 

inv, the anesthesia given and the type of 
ral surgical procedure performed. 

Since the claim was made that dextro 
pl spoxyphene has a very low degree of side 
effect liability and that its analgesic potency 

equal to that of codeine (Gruber*), the 
former drug was included in our investiga- 

Thus, four materials were utilized: Ro 
1778/1 (60 mg.). 
dextro propoxyphene (65 mg.) and 
placebo medication. These were supplied as 
ntically appearing capsules in large bottles 
rked A, B, C and D. The medications were 
then repackaged by two registered pharma- 


codeine sulfate (60 


who were not connected with this 
ly or with Temple University, into coded 
ls each containing 12 capsules of a_par- 
ticular drug. From tables of random numbers, 
I bers 1 through 12 were drawn so that 


ibers 3, 4 and 6 were assigned to drug 


ABLE 1 
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A: 1, 8 and 10 to drug B; 9, 11 and 12 to 
drug C: and 2, 5 and 7 to drug D. There 
were 50 vials each numbered 1 through 12 
for a total of 600 vials. The medications were 
assigned to the patients in numerical se 
quence so that complete randomness of drug 
distribution was achieved. The number desig 
nations of the vials issued were entered on 
the record cards. At no time during the study 
did the dispensing or evaluating personnel 
know which numbers corresponded to a pal 
ticular letter designation nor what the code 
of the letter designations was 

The patients were instructed to take one 
capsule every 4 hours, if necessary, for pain 
and these directives ippe ared also on each 
of the dispe nsed vials. Moreover, the patients 
were asked to return to the Clinic 48 hours 
later and to bring along the unused portion 
of the medication. Intensive efforts were made 
by the professional and clerical staffs to have 
the patients comply with these requests. At 
the time of re-examination, the effectiveness 
of the medications was evaluated by appro 
priate questioning about the pain relief af- 
forded by the first dose and by multipl 
doses. Side reactions were also noted and 
entries made accordingly on the record cards 
The raw data on the Ss cards wert coded and 
punched into standard IBM cards and tabu- 
lated. All evaluations were pt rformed in terms 
of drug code letters in order to maintain 
maximal objectivity 

Results. Sixteen patients or 2.7% were 
lost from follow-up so that 584 cases 
were available for re-examination. Of 
these. 83 patients or 14.2% did not ex- 
perience sufficient postoperative pain 
or discomfort to take any medication. 
Thus, there were 501 patients whose 


response could be evaluated. Table ] 


DISTRIBUTION OF FOUR UNKNOWN MEDICATIONS AMONG 600 


PATIENTS WHO UNDERWENT ORAL SURGICAL PROCEDURES 


Number of Patients Returning for Evaluation 


Took Drug 
dication Males Females 
\ 52 75 127 1] 
B 52 65 117 12 
+ 48 79 127 8 
D of 78 130 S 


Total 204 297 501 39 


Did Not Take Drug 


Total Males Females 


No. of Patients Not 
Returning for Eval 


Total Males Females Total 


10 21 | 9 3 
15 97 2 9 
10 18 2 l 3 
9 17 3 3 6 
44 83 5 8 16 


S704 The 


shows the drug distribution among the 
three subgroups of patients: 1) those 


who returned for re-examination and 
had taken medication, 2) those who 
returned to the Clinic but had not 
required medication and 3) those who 


did not 


Review 


Table 


indicates that the incidence of pain re- 


return for evaluation. 


of the figures presented il 


lief from the first dose of drugs A and 


D was almost identical, that the fre- 


TABLE 2 ANALGESIA PRODUCED 1 
MEDICATIONS IN 501 PATIENTS 
PROCEDURES 

(nal 
Number 
Viedication Patient 
\ 112 §8.2 
B 111 94.9 
( 124 7.6 
2) L14 87.7 


rABLI ANALGESIA PRODUCED 
MEDICATIONS IN 501 PATIENTS 
PROCEDURES 
Anal re sla 
Number 
\/ dic ition Patients 
\ 113 89.0 
B 112 95.7 
( 125 OS.4 
114 87.7 


quency of analgesia provided by the 
first dose of drug C was highest, with 
the efficacy of drug B being close to 
that of drug oF 

Nine, 13, 16 and 20 patients required 
only one dose of drugs A, B, C and D, 
respectively, All other patients took 
more than one dose. As from 
Table 3, showing the incidence of anal- 
from all taken, the per- 
formance of drugs A and D was again 


is seen 


gesla doses 


quite similar, the frequency of pain re- 
lief 


drug B being a close first “runner-up.” 


from drug C was highest, with 
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Only one patient each. who did not ex 
perience analgesia from the first dosé 
of drugs A, B and C, respectively, de 
rived relief from multiple doses. None 
of the patients, who failed to hav 


pain relief from the first dose of dru¢ 


D, achieved analgesia after multipl 


doses 
Fable 4 lists the side reactions en 
countered by the patients taking the 
four materials. Examination of thes: 
SY FIRST DOSE OF FOUR UNKNOWN 
WITH PAIN DUE TO ORAL SURGICAI 
No Analgesia Totals 
Nu Number 
Patier Patients 
15 11.8 197 LOO.0 
6 5.1 L17 100.0 
} 9 4 127 100.0 
16 3 140 100.0 
BY ALL DOSES OF FOUR UNKNOWN 


WITH PAIN DUE TO ORAL SURGICAI 


\ Analgesia Totals 
Nu Number 
Pat f Pati nts 
14 11.0 127 100.0 
13 117 100.0 
1.6 127 100.0 
130 100.0 


data disclosed that drug C 
by far the highest incidence of un 


produc 


sirable reactions. Moreover, the p! 
dominant reactions in this group we 
nausea, vomiting, drowsiness and diz 
ness. This led to the assumption tl 
drug C was codeine sulfate. Since t) 
drug is probably the most commor 
used analgesic agent for ambulat 
patients after oral surgical procedui 
it was felt that the results with dh 
C should serve as standard of comp 
son for the results obtained with 


other materials. 


~ 
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x 
Y TABLE 4.—SIDE EFFECTS PRODUCED BY FOUR UNKNOWN MEDICATIONS IN 
> 501 PATIENTS WITH PAIN DUE TO ORAL SURGICAL PROCEDURES 
ie \ B ( D 
Side Number Number Vumbe Number 
- Effects Patients Patients Patient Patient 
None 92 72.4 93 T95 68 53.5 17 74.6 
Nausea 10.2 5 A 16.5 ] 8.5 
a Vomiting } 2.4 2 1.7 7 +B,’ LS 
Constipation } 2.4 0.8 1.6 L.5 
Diarrhea () 0.0 OS ) 00 OS 
Insomnia 5 15 6 1.6 
Chronic Fatigue 2.4 9 6 1.7 5 
Drowsiness }2 95 10 95 19.7 1() 
Dizziness 10 7.9 10 8.6 93.6 ) 6.9 
Nervousness 5 LO 5.6 7 
Headache 15 11.8 1] 9.4 17 13.4 16 12 
Itching 0 0.0 4 9.4 2 
Rash 0) 0.0 2 1.7 0) 0.0 9 15 
Ringing in Ears 0 0.0 } 2.6 2 1.6 2 
Chi Square analy ses were performed After the S¢ analy SCS had be en pel 
n the double dichotomous tables formed, the code was broken and it 
Chilton? ). The differences between — was found that drug A was dextro pro 
the results with the following drugs poxvphene, 65 mg.; drug B was Ro 
were found to be. statistically signifi- 4-1778/1, 60 mg.; drug C was codeine 
cant at the 1% level: after the first dose sulfate, 60 mg.: and drug D was the 
lrugs A and C (X° 7.23, for 1 degree placebo 
f freedom) and drugs D and C (xX? Discussion. Examination of various 
7.88, for 1 degree of freedom) and tabulations — of patient distributions 
after all doses drugs A and C (X? which for brevity are not included in 
‘07, for 1 degree of freedom) and _ this report, revealed the random nature 
rugs D and C (X* = 9.77, for 1 degree of the allotment of drugs by patients 
freedom). In both these compari- and procedures, and of other pertinent 
ns, drug C was significantly better variables. Only a small number of pa 
than either drug A or drug D. When tients (2.77) was lost from follow-up 
t results with drugs C and B were’ because of very intensive efforts on 
mpared, statistically significant differ- the part of the staff. The relatively 
ences were not obtained (after first large proportion of patients (14.2% 
1 se \* 0.65 and after all doses X° who returned for re-examination. but 
0.77). When drug performance was had not required any medication, as 
mpared, considering only those pa- well as the high incidence of analgesia 
t tients in whom multiple, single or sur- from placebo medication (87.7%), con 
his al extractions were done, the same roborate the well known fact that post 
\ rsults were obtained, namely, drug extraction pain is mostly of mild in- 
\ € was significantly better than either tensity and that it is self-limited. These 
S, ig A or drug D and drug C was findings also demonstrate that there 
g not significantly better than drug B. seems to be an even greater psychologi 
ese findings were the same with re- cal component to this type of pain than 
s} ect to the data after the first dose to pain in other areas. This tends to 


| after all doses. agree with the observations of Kutscher 


82706 


and Chilton® that reaction to dental 
and oral pain appears unrelated to pain 
thresholds for other types of pain. 

It is most difficult for a patient on 
re-examination 48 hours after the opera- 
tive procedure to remember which 
doses of an analgesic medication af- 
forded complete relief and which par- 
tial relief. Moreover, there will be 
differences in the interpretation of de- 
grees of analgesia trom patient to pa- 
tient. It was for these reasons that in 
this study the analysis of results was 
made in terms of an “all or none” 
effect. 

\s already mentioned, postextraction 
pain is mostly mild and _ self-limited 
and other investigators have failed to 
demonstrate differences between “ac- 
cepted” analgesic agents of the milder 
type and placebo medication. However, 
in this studv, 60 mg. codeine sulfate 
proved more effective than either 65 
mg. dextro propoxyphene or inert ma- 
terial, and 60 mg. Ro 4-1778/1 did 
not differ from 60 mg. codeine sulfate 
in its effectiveness as a postoperative 
dental analgesic agent. The relativelv 
low over-all incidence and the tvpe of 
side reaction experienced with Ro 
1-1778/1 and dextro propoxyphene, 
when compared with codeine sulfate, 
shows the former medications to good 
advantage. If one compares the fre- 
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quency of the occurrence of the various 
side effects reported following the in 
gestion of Ro 4-1778/1 and _ placebo 
medication, it becomes obvious that 
the incidence of all reactions, with the 
exception of “nervousness” and itching 
was greater or of the same order for 
the inert material. 

Summary and Conclusions. A 
double-blind study of the effectiveness 
of Ro 4-1778/1, 60 mg.; codeine sulfate 
60 mg.; dextro propoxvphene, 65 mg. 
and a placebo medication as postopera 
tive analgesic agents following minor 
oral surgical procedures was performed 
in 600 patients in a university dental 
clinic. Of the 584 patients who returned 
18 hours later for evaluation, 501 had 
taken the assigned medication. No 
statistically significant difference 
tween the effectiveness of codeine sul 
fate and Ro 4-1778/1 was found, but 
codeine sulfate was significantly more 
effective than either dextro propoxy 
phene or the placebo. The highest in 
cidence of side effects was observed 
with codeine sulfate and the lowest 
incidence with Ro 4-1778/1. 

It is concluded that Ro 4-1778/1 
appears to be as effective as codeine 
mg. for mg., in relieving pain after 
oral surgical procedures and that the 
former is free of the side effects of 
codeine. 


1-177 


iid 


sulfate 60 mg.). dextro propoxyphene 6° 


mg.) and placebo (lactose, cornstarch and talcum) were supplied through the courtesy 


Dr. L. Pirk, Hoffmann-La Roche Inc., Nutley, New Jersey 
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CTISES char 


PAINFUL, nonhemolvti« 


cterized by severe abdominal pain 
arthralgia and myalgia are frequenth 
observed in patients with sickle cell 
nemia. The se episodes have usually 
been attributed to 

infarctions, although their cause has not 


definitely been established. and there 


multiple micro 


is no effective prophylactic therapy fon 
attacks. Because of the possibility 
a hypocoagulable state might be 
of value, a trial of anticoagulant ther 
with prothrombin depressant drugs 
was undertaken in a patient with sickle 


( anemia 
Case Report. A Negro man wa Imitte hout 
t ‘ Philadelphia Veterar Administratior | 
H ital 17 times between 1953 and 1959 hy 
of painful sickle cell “crises’ Table 1 
liagnosis had first been made in 1950 


age of 23. No pertinent family histor 
be elicited. The patient has 5 healthy 
uniform Their 


was preceded by a 12 to 18-] 


episodes were quit 


| 1 of malaise and easy fatiguabilitv. TI t 

i attacks were characterized bv sever 

it ninal and back pain, arthralgia and R 
te up to 103 F. Physical examination reveal 


the attacks revealed a febrilk cutel 
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) 
+} 
f { re 
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\ imatel 
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the gallbladder. Roentgenograms of the thor 
icolumbar spine showed _ biconcave fish 
mouth) deformities characteristic of  sickk 
cell anemia. A cvystogram and cyvstometrogram 
revealed a large itonic bladder, a_ finding 
which has been reported in some cases ¢ 


sickle cell trait (Bansbach, Mav and Bog 


Minor T-wave changes were observed In th 
patient’s electrocardiogram during several 
crises but the tracing was normal during the 


symptom-free intervals 


TABLE 1] SUMMARY OF “CRISES’ 


DURING ANTICOAGI 


Date 

l 1/10/53— 4/24/53 
2 7/9/54— 7/16/54 
9/29/54-12/23/54 
1/14/55 5/6/55 
5 10/27 /55-12/9/55 
1/24/56— 2/6/56 
7 2/13/56— 2/23/56 
7/10/56—- 7/20/56 

) 1/28/57— 2/11/57 
10 5/4/57-— 6/28/57 
1] 11/7/57-11/13/57 
12 1/4/58 1/13/58 
l 7/12/58 94/58 
14 )/16/58~ 9/96/58 
L5 11/1/58-11/14/58 
16 2/13/59-— 2/26/59 
17 1/15/59- 5/8/59 
Ant int Therapy 


1/23/59—- 5/8/60 


5/S/60-— 8/26/60 


Narcotics were usually I 
relief of pain Treatment with oxvgen. alka 
lizing agents, large quantities of oral at 
parenteral fluid and blood transfusions did 
not appear to influence the duration of amy 
of the crises. Pain ind fever persisted for 3 
days, following which thx patient was symp 
tom-free. After the first few hospitalizations 
it became apparent that a hyperhemolysti 
component was not present during the attacks 
ind the hemoglobin was no lower during 
i crisis than in the interval between crises 

In April, 1959, a hypocoagulable state was 
induced by the administration of diphenadion 


Dipaxin), a synthetic prothrombinopeni: 
} 


drug of the inandione group. The prothrom 
bin time, as measured by the Link-Shapir: 


HOSPITALIZATIONS 


anticoagulants 


prothrombinopeni anticoagulants 


Prothrombin 


Factor IX (Plasma Throm! 


te 


AND 


Discussion. In spite of the fact tl 


recogni: 


use 


press the hepatic svnthesis of Factor 


of the Quick one stage tecl ' 
kept betweet and 20 t 
In November, 1959, 
( Dicumarol was substituted f 
lone In May 1960 ifter tl | 
tient | been free of crises for 12 ntl 
1) rol was withdraw1 d an inert « ; 
| \ ven which the patient w le 
mother ant oulant 
| THERAPY 
H nitalizati n rT) Interval Between Attach 
| 
65 
6.5 
Inert Material 
Attack 5 
Ant igulant Therapy 
8 (30/60 \ Attacks to Dat 
nths later \ t 96 1960. ¢ 
all typical crisis, the first he 
f ths. He was dischar 
ter on Dicumarol and has be well 
tissue infarction is a well Hii 
p thologic component of sickle « 
nemia, the rationale for the wa of 
Eee is not clear cut. I 
vertin ? 


Rodman et al.: 


plastin Component) and possibly Fac- 
tor X (Stuart-Prower ). 
clusion of 


Thrombotic oc- 
large vessels is probably 


uncommon certainly 


cannot ex- 
plain the frequent episodes of painful 
which are probably related to 
the occlusion of capillaries by inter- 


twined sickle-shaped cells. \ 
tion in pH, 


CTISIS, 


reduc- 
both, 
sickle 
haped cells and thereby increases the 
blood. leads to 
a further reduction in pH and 


oxvgen tension. or 


increases the percent ige ol 
viscosity of the This 
stasis, 

ygen tension, and the establishment 
fa self-perpetuating evcle which may 
initiate a crisis. This process takes plac e 
in the capillary bed because it is the 


blood 


vas CXC hange 


slowest 
of the which re- 
a reduced oxygen tension 


rea ot velocity and is 
the site 
and 
pH. The presence of ‘increased plasma 
vagulabilitv in sickle cell 
een suggested but the evidence for it 
Walters"). In the light 
tf our pres nt knowledge of the patho- 


renesis of thi 


ults in 


anemia has 


fragmentary 


painful crises of sickle 
ell anemia and the pharmacology ot 
rothrombin depressant drugs, it is not 
sible to explain the benefit which 

patient apparently derived from 
iticoagulant therapy. During the year 
it the patient 
nts, there increase in the 
moglobin content, nor any 


received anticoagu- 
was no 
decrease 
reticulocytes or serum bilirubin to 
that the 


CESS had been 


underlying he molytic 
altered. 
anticoagulants 


roest 


has not 
n adequately evaluated in sickle cell 
mia. Murphy and Shapiro adminis- 
patient and 
lvicumarol and heparin to another at 


The use ot 


ed Dicumarol to one 
onset of ameliora- 
n°. Henderson gave two short courses 
Dicumarol (14 days and 20 days) 
a patient during ‘sickle cell crisis 
hout apparent benefit*. Adelson re- 
ted an excellent result in one pa- 
nt with pretibial ulceration whom 


a crisis without 


PAINFUL CRISES 


SICKLE CELL ANEMIA 


So. 709 
he treated with Dicumarol over a pe 
riod ot 
ot the suggests 
that the patient may have had a var 
iant he moglobinopathy such as S-C dis- 
ease rather than pure sickle cell anemia 
Griffiths observed 


Examination 
however. 


several months'. 


case re port, 


a marked reduction 
vivo sickling in the blood of a 
patient with the sickling trait who had 
ethyl biscoumacetate 
for thrombophlebitis*. He 


demonstrated the same phenomenon in 


ot in 
been receiving 
‘Tromexan 


blood incubated in vitro with the drug. 
If confirmed, this would 
certainly separate the beneficial effect 
of coumarins on sickle cell disease 


observation 


trom 
their known action on the hepatic svn- 
clotting factors. 

During a 


thesis of 


6-veal period between 


\pril, 1953. and April, 1959, our pa- 
tient had 17 hospitalizations for sickle 
cell crisis, an average of one attack 


every 4.2 months. Except for a 15- 


month interval between his first and 


second hospitalization early in the 
tree 
a period longer than 6 
months until he anticoagu- 
lants. He attacks for a 


12.5-month period while receiving anti- 


course of his disease, he was not 
ot crises tor 
was given 


then was free of 


coagulants and for a 3.5-month period 
after anticoagulants 
without his 


were withdrawn 
knowledge. The interval 
anticoagulant withdrawal 
the onset of a 


and 
painful crisis closely ap- 


between 


proximates the average symptom-free 
interval which he experienced during 
the 3-vear period preceding anticoagu- 
Statistical analysis of his 
pattern of hospitalization between 1953 
and 1959 (Table 1 that 
the likelihood of a 12-month interval 
without hospitalization due to chance 


Was 


lant therapy. 


indicates 


about one in twenty. On a statisti 
cal basis, therefore, it appears probable 
that the prolonged hospital-free period 
was not coincidental. The 
in the patient's clinical management 


at this time was the induction of hypo- 


only change 
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prothrombinemia by the administration Summary. A 32-vear old Negro man 
of anticoagulants who had frequent episodes ot painful 

We do not sugvest that the results — sickle cell crises without marked anemia 
obtained in a single patient are proof in such crises was treated by inducing 
of the effectiveness of anticoagulants t hvpocoagulable state with prothrom 


in this condition, or that similar benefit —binopenic drugs. He was free of paintul 
can be anticipated in all or in even crises during a 12.5-month period while 
substantial number of patients with receiving the drugs but had a crisis 


sickle cell anemia who have frequent 35 months after the drug was with 


painful crises. We do feel, however, that drawn without his knowledge. 


the results are sufficiently encouragin It is suggested that this form of ther 
to justify a study of the effect of anti pv should be given a further trial i 
coagulants in a larger number of p patients with sickle cell anemia whe 
tients. re subject to painful crises. 

ADDENDUM inticoagulants, the patie 
had a painful cri S | t re prolonged (7 days) tl 
any he had | | } | 
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SUMAMARIO IN INTERLINGUA 


Prevention del Crises Dolorose de Anemia a Cellulas Falciforme per Medio de 


Anticoagulantes Prothrombinopenic: Reporto de un Caso 
masculo cle etate l habeva trequente episodios d 
dolorose crises de cellulas falciforme sin mareate anemia durante tal criss 
esseva tractate per le induction de un stato hypocoagulabile per medio de drogas 
prothrombinopenic. Ile esseva libere de crises dolorose durante un periodo 
12.5 menses de medication. sed un crise occurreva 3.5 menses post que le dro 
habeva essite susp ndite al incognito del patiente mesme. 


Es suggerite que iste forma de therapia merita essayos additional in patient 


1 
con anemia a cellul iS fal Worm qu iles suitre cle CTISES dolorose 


SUMMARIO IN INTERLINGUA 


page O94 TOI ial article 


Un nove, non-narcotic analgesico—Ro 4-1778/1 (nune cognoscite como Ver 
dyna —eSSCVa evalut re im 1Q] ) tientes con dolores ab Varie Causas. Le inl 
centia del agente in administrationes chronic esseva studiate in 50 subjectos qiul 


non requireva un medication analgesi: 


Cinquanta-un patientes, 50 del quales esseva hospitalisate, esseva tractate pro 


dolores acute e 50 patientes ambulatori pro dolores chronic. In ambe gruppos, 


Dal 
tic 
cle 
iif 
Cl 
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qu 
\¢ 
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cc 
Evalutation Clinic de Efficacia e Innocentia de un Nove Analgesico 
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doses unic de 30 a 60 mg de Ro 4-1778/1 esseva administrate per via oral 
quando requirite ). In le majoritate del casos, le consumo total esseva usque a 
sex doses in 24 horas. Le duration medie del tractamento esseva 6 dies in le 
patientes con dolores acute e 3,5 septimanas in illes con dolores chronic. Pro 
estimar le grado de alleviamento obtenite in le duo gruppos, un scala de evaluta- 
tion esseva utilisate. Un forma nette de analgesia resultava in le grande majori- 
tate del 101 patientes. Nausea occurreva in 2, a un nivello de dosage de 360 
mg per die. 

In le studio de tolerantia chronic, 45 subjectos individual recipeva un total de 
39,48 g del agente in le curso de un periodo de 26 septimanas. Le remanente 2 
subjectos in iste gruppo ingereva, respectivemente, 32.76 e 34,44 ¢ in le curso 
del mesme periodo. 

Hematogrammas, urinanalyses, e determinationes de transaminase non revelava 
alterationes significative in ulle del 50 subjectos durante le complete periodo del 
studio. Similemente, le determinationes del iodo ligate a proteina e del choles- 
terol e sucro del sanguine como etiam le electrocardiogrammas e le electro- 
encephalogrammas que esseva facite pro 10 del 50 subjectos chronic demonstrava 
que le grande doses usate non produceva ulle alteration in le parametros mention- 
ite. In plus, nulle alterationes del frequentias del pulso e del lecturas de tension 
sanguinee esseva trovate. Duo subjectos se plangeva de nausea e de vertigine, 
e un de illes habeva etiam mal de capite. Viste que iste symptomas occurreva 
etiam quando le subjectos recipeva un medication a placebo in loco del agente 
active, un relation causal inter Ro 4-1778/1 e le gravamines pare esser multo 
improbabile. Nulle altere reactiones esseva observate. Nulle adverse effectos 
secundari esseva notate in le systema nervose central, in le vias gastrointestinal, 
in le systema cardiorespiratori, o in le pelle. 

Es concludite que Ro-1778/1 es un efficace analgesico in un grande varietate 
de acute e chronic situationes de dolores de leve o marcate grados de intensitate. 
Doses diurne de 360 mg es forsan capace a Causar nausea in casos exceptional. 
Le droga es non-habituatori e non produce adverse effectos secundari in doses 
diurne de 240 mg administrate continuemente durante un periodo de un medie 
anno. Doses unic de 60 mg, omne 4 horas in tanto que necessari, amontante 
aun total de usque a 240 mg intra 24 horas, pote esser prendite impunemente 
durante periodos prolongate. 
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Data from Iceland have been found 
to illustrate clearly an association be- 
tween epidemicity ‘of rubella and births 
of deaf children such as was first dem- 
onstrated in Australia (Li 
Ingalls et al.*). 

These data of preliminary character, 
collected by Dr. V. Jonsson, former 
Director of Health in Iceland, showed 
that following each of the two major 
epidemics of 1940-1941 and 1954-1955 
the ‘re had occurred respectively 10 and 

7 births of children later admitted to 
the State School for the Deaf. 


incaster?, 


whereas 


not more than 2 such births had « 

curred in any one year during the pe- 
riod 1935 to 1955. Here, however, no 
distinction had been made_ between 


congenital and acquired cases of deaf- 
hess, 

The present study, prompted by Dr. 
Jonsson, was undertaken to revise and 
extend his earlier observations special 
attention given to differentiate 
as far as possible between acquired 
deafness the 


being 


and cases oft 


tal deafness. 


congeni- 
OF RUBELLA. In Ice- 
land rubella has been notifiable since 
1888. Before 1900, rubella was confused 
with mild epidemic scarlatina on at 
but 
after 1900 there is no apparent reason 
to doubt that the diagnosis has been 
reasonably accurate in epidemic vears. 

From 1901 to 1960 the annual re- 
portings of rubella have been as indi- 
cated in Fig. 1 where, for comparison, 
the corresponding data for 
and scarlatina are also shown. 


EPIDEMIOLOGY 


least one occasion (Sigurjonsson® ) 


measles 
It should 


be noted that during this period the 
( 88/712 


DEAFNESS 


M.D. 
HYGIENE 
ICELAND 
ICELAND 


population has increased from 78,470 
in 1901 to about 177,000 in 1960. 

The re iS a very 
tween the epidemiological pattern of 


clear difference be 


measles and scarlatina. Scarlatina shows 
waves of epidemic prevalence extend 
ing over several vears each time. But 
after the decline of the in 
fectious agent apparently still persists 


each wave 


giving rise to scattered clinical cases 
until the soil is again ripe for increased 
prevalence. 

Unlike this, measles has swept over 
the country in big epidemics, usuall 
and the: 


le aving no spor adi 


ot about one vear s duration, 
died out entire ly, 
cases. The few cases now and then r 
ported in interepidemic years up t 
1943 were stated to 


vad O! 


almost invariably 
have been introduced from 
traceable to such cases. From the 
(Fig. 1) it would appear that 
this pattern had been broken in 1950 
1955 the annual 
mained high for 6 
But actually the monthly reports ind 
that 


passed successively during this short 


dia 
gram 


when returns 


consecutive years 


cate 3. distinct epidemics wm 


period, separ: ated by intervals of s« 


eral months when not a single cast 


was reported in the whole country 


The reason for greater frequency ol 
r pidemics in recent years may 
sought not only in greatly increas 


intercommunications with other cot 
tries but also in the fact that nowadays 


no emphasis is laid on preventing t 


whereas forme ly 
it was customary to apply control me is- 
ures whenever a new had bi 


spread of measles, 


case 
introduced from abroad. 
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Fig. 1.—Reported cases of measles, scarlatina and rubella in Iceland 1901-1960 
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Rubella follows in general a pattern 
similar to that of measles. Epidemics 
of about 12 to 18 months’ duration 
have occurred about once in a decade 
till of late years when they have be- 
come slightly more frequent. That the 
number of patients reported is much 
lower than for measles is of no great 
significance, considering the mildness 
of rubella. unlike the 
perience with measles, cases of rubella 
have been reported every year except 
one (1921) in the interepidemic periods. 
Although rubella, the 
longer incubation period and lower de- 


However, eXx- 


because’ of 


gree of infectivity, may be expected 
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accounting for an increasing proportion 
of the total of cases (Table 1) and in 
the last rubella epidemic 76% of the 
patients reported were under 15 years 
of age. The proportion of childhood 
cases is here always slightly lower for 
rubella than for measles, as common), 
found elsewhere. 

Table 1 further shows that, wherea: 
in measles there is a slight preponder 
ance of males among adult cases re 
ported, females have consistently beer 
52 to 553 


in the majority (usually 


among reported rubella patients aged 


15 vears and older. The excess of fe 
male over male cases is, however, mucl 


TABLE 1.—EPIDEMICS OF RUBELLA AND OF MEASLES IN ICELAND SINCE 1915 
Rubella Vea 

Female Female 

case adults f cas f adult 
Epide mics under 15 y 15 yr. and o I . ler Liy 15 yr nd 
1915-16 55.8 52.5 1916-17 64.9 8.4 
1925-26 62.2 59.1 1924-26 74.3 47.6 
1980-31 51.5 54.6 1928-29 66.5 $6.8 
1936-37 66.5 19.0 
1940-41 58.8 54.0 1943-44 69.1 $4.6 
1947-48 65.2 92.5 1947-48 72.1 $4.5 
1954-55 718.7 54.3 1950-53 $3.3 $6.7 


to persist somewhat longer than does 
measles after the subsidence of each 
epidemic, it nevertheless appears 
doubtful that the virus has thus been 
able to survive between the earlier epi- 
demics. One might question, therefore, 
the correctness of diagnoses of some of 
these interepidemic cases reported in 
earlier times, since there is no indica- 
tion that rubella was introduced more 
frequently than measles from abroad. 

Age and sex distribution. As would 


be expected, the age distribution of 
reported cases indicates that measles 
and rubella have been acquired at a 
somewhat later age in Iceland than in 
larger communities where these dis- 
eases are endemic. But with increased 
prevalence in recent years children are 


that 
for 


lower than found by Ingalls ar 
Massachusetts, wher 


for 60 t 


coworkers" 
females usually accounted 
70% of adult cases. 

There is no evidence of an increas¢ 
overreporting of females over mal 
following the interest recently focuss« 
on maternal rubella. 

Occurrence of 
school for the deaf in Reykjavik, whi 
is a state school serving the wh 
1909. A 
deaf-mutes of school age are requit 
to attend the school. 

Unfortunately, the register now ¢ 
isting at the school does not cov 
pupils born before 1927. Through 
documents 
the 


country, was established in 


concerning t 


of t 


rusal of 


school found in archives 


} 


deaf-mutism. Thi 


11 


Edi 
othe 


Cer: 


sibl 
ten 
‘| 
Cast 
195! 
mol 
mut 
sche 


li 
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Education 


Authorities and through 
other sources of information including 
census lists, it has, however, been pos- 
sible to deaf-mutes at- 
tending the school from the beginning. 

Table 2 shows the number of rubella 
cases reported each year from 1890 to 
1955, and also, in columns a to c, the 
month of birth of each of the deaf- 
mutes known to have attended the 
school. 


trace the 


In column a are entered those who. 
according to available evidence, were 
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born deaf, or were not known to have 
acquired deafness postnatally; with ex- 
ception, however, of those having close 
family relationship with other deaf- 
mutes suggestive of hereditary origin. 
These latter are entered separately in 
column b. Finally, in column c are 
found those known with reasonable 
certainty to have lost their hearing 
after birth. 

The cases in column b belong to 4 
families: 1) a married couple (b. 1891 
and 1900) their son (1928), daughter 


CHRONOLOGICAL DATA ON RUBELLA INCIDENCE AND 


CASES OF CONGENITAL DEAFNESS. 


TABLE 2 
Vonths of births 
for deaf-mutes 
Rubella a b c 
Reported Congenital Familial fequired 
Year CASES deafness CUBES deatne 
ISS6 12 
87 6 
SS 11 
8) 
6 
10 7 
9 
4 ] Ss, 12 
OF 
97 2, 
18 11 11,3, 
7,7,12 
1900 9,10, 
02 5, 
}, 
04 5 11 
6 52 
07 462 
08 19 11, 
09 9 S 
1910 7 8, 
ll 11 6, 8, 
12 3 
6 
14 6 
15 161 
483 1,7,11, l, 
17 10 
18 l ll, 
19 53 
1920 10 10, a 
Ex 


efore 0 


V mths of births 


for deaf-mute 


Rubella a b ( 
Re ported Congenital Familial Acquired 
ar a cast leatne 
192] 
22 1] 9,9, ) 
25 
24 
25 132 
26 $40 §, 
27 4 1,8,11, 
28 Is 10, 
20 29 2.4, 

1950 102 8,12, 2,12 
$l S6S 10 l, 9 
$2 24 

33 9 

34 

$5 9 11 7 

36 9 6, 6 

$2 

6 

3o Ss 6,11, 

1940 781 }, 

5.6.6, 

8,9,9, 1,9,10, 
42 29 10, 
44 34 

45 12 10, 
46 16 9 
47 
48 157 

9 54 

1950 135 12, 9, 
5l 75 1,8, 

52 +] 4 2 
53 38 

54 2.453 9, 

1.449 $,5,6,6, 


6,7,8,11, 


ng known familial cases but probably including several cases of acquired deafness, especially 
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(1926) and her daughter (1944); 2) 
3 sisters (1910, 1911 and 1922): 3) 2 
sisters (1916 and 1920) and 4) sister 
and brother (1931, 1935). 

As regards the children known to 
have acquired deafness postnatally 
(column c) it is notable that only 5 
of them were born before 1930, while 
1S were born after that time. The dif 
ference is partly explainable by 7 o1 
even 9 children of the latter group hav 
ing lost their hearing as a sequel to 
cerebrospinal meningitis which is not 
known to have shown any tendency to 
epidemicity before 1940. But, on the 
other hand, it is quite probable that, 
because of incomplete information, 
several additional cases of acquired 
deafness are concealed among those 
recorded as born deaf before 1930 in 
column 4a. 

Only the births listed in column a 
might be expected to bear relation in 
time to epidemics of rubella. Before 
1941, however, such relationship had 
not emerged in a clear way. It is true 
that 3 births of deaf children have oc 
curred in each of the vears 1916 and 
1927, an epidemic and a postepidemic 
vear respectively, but no such births 
are associated with the 1906-1907 epi- 
demic, and conversely, the accumula 
tion of births in 1898 to 1900 is not 
visibly connected with epidemic preva- 
lence of rubella. Furthermore, as seen 
in Fig. 2, not all the births of the deaf 
observed in 1916 and 1927 are readily 
associable with the epidemics con- 
cerned, if the risk involved by maternal 
rubella is largely confined to the first 
trimester of pregnancy. On the whole, 
therefore, observation of these data be 
fore 1941 would hardly have given 
occasion to suspect that maternal 
rubella might be a significant cause of 
congenital deafness. 

It was first in 1941, following the 
biggest rubella epidemic on record up 
to that time, that a striking increase in 


number of births of the deaf was « 
served. Altogether 9 deaf-mute cl 
dren, later admitted to the school 
the deaf, were born in this vear, bu 
of them appear to have lost their hi 
ing in early infaney. The remaining 
children were all born within the 
pected period for the crop of the « 
demic to turn up (Fig. 2 It is tr 
however, that all but one of them w 
on admission to the school stated 
sumptively to have lost their hear 
it ages from 5 to 8 months, whoop 
cough being given as th proba 
cause in 3 cases and meningitis 
specified, in 2. But in absence of « 
clusive evidence of hearing at any t 
ifter birth, it is felt that these st 
ments merely reflect an attempt to 
plain the deafness retrospectivel 
the result of some intercurrent diss 

No cases of deafness have folloy 
the minor epidemic of 1947-1948 
the 2 births recorded in 1951 ar 
lated in time to the slightly iner« 
prevalence of rubella from July 
to April, 195] 

The next major and country 
epidemic after the 1940-1941 
occurred in 1954 to 1955. Followir 


its wake, there was again a shar} 


crease in incidence of births of th 
is 8 children later found to be 
were born in 1955. The births 
these children occurred in the 
rubella wake” as seen in Fig ) 
there is no evidence that any of 
had acquired the deafness postn 
On the contrarv, on entering the s 
most of them were positively stat 
have been deaf from birth. Fi 
the mothers claimed to have 
rubella early in pregnancy whil 
did not know that she had eve 
rubella. For the remaining 2, inf 


tion on this point was not availal 

In the light of present know 
one would have little hesitancy 
cepting that most if not all thes« 


é 

3 
8 
4 


Sigurjonsson;: RUBELLA AND CONGENITAL DEAFNESS {5717 
Rubella Epidenice 
200+ + 
1915/16 | 
00 | 
Men 78 9 S6T7TB 
Deat Births tt # 
100 1925/26 1927 
= 
Monthe@ |5 67 8 9 3% 567691! 23456 le 
Tele) 
/D4O/ bel 
700 
600 
500 
400 
300 
200 
IMorths 5678 9/0N 121234 56 | 
Decaf Births | 
] 
Boo + + 
| 
| Lease than cases | 
Cose of deafness 
(954/55 “Post rubeetia wake” 
+ - + 
S00 
400 
300 
| | l + 
56 7 89 lo lli2|/ 2>4 5678 9! 
Decf Births aa ges 


2.—Four rubella epidemics (monthly returns 
by month of birth 


ind cases of congenital deafness 


94718 The 


of deafness have resulted from ma- 
ternal rubella infection and that the 
cases of presumptive congenital deaf- 
ness occurring in 1941 were of similar 
nature. 

MAGNITUDE OF RISK. The main diffi- 
Cc ‘ulty encountered, when atte mpting to 
assess the “rubella-hazard” by a retro- 
spective study such as the present one, 
is the uncertainty about the degree of 
underreporting. 

Observations made during the Asian 
influenza epidemic in Reykjavik late in 
1957 indicated that not more than one 
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fection, and of these again one-thir 
or 11 would have 
trimester of pregnancy. In sequence t 
the epidemic there occurred 6 birth 
of presumably deaf children, indicatin: 
a risk of 6:11, or 55%, if the reported 
figures alone are coustdened. But, con 


been in the first 


sidered on the basis of the apparent 
degree of underreporting, the risk has 
in reality been much lower: as low as 
5.5%, if the reported figures represented 
only 10% of the rubella patients. 

In a similar way it is found that 17 


of the female patients reported in the 


RETROSPECTIVE DATA ON PREGNANCIES AND RUBELLA INCIDENC! 


IN ICELANDIC WOMEN 


TABLE 3 
1941 
1940 
Child- Pregnant at Rubella in 

tye births any one time adult females 
Years Per 100 Females Reported cases 
15-19 3.0 2.2 246 ( 5.4 
20-29 14.5 10.9 206 (22.5 
30-39 10.8 8.1 55 $4.5) 
40-49 2.5 1.9 
50-59 14 ( 0.2 
Total 521 (32.6 


*The figures within brackets denote the calculated 


of every 7 or 8 patients had been re- 
ported (Sigurjonsson, Sigurdsson and 
Grimsson’ ). As this epidemic had been 
given considerable publicity, one would 
hardly expect a lower degree of under- 
re porting for such a mild disease as 
rubella but rather the reverse, at least 
for adults. It might therefore, in ab- 
sence of any evidence to the hod try, 
appear a reasonable guess that the 
notifications during the last two of the 
major rubella epidemics have covered 
only about 107 of the patients. 

In the 1940-1941 epidemic, 507 fe- 
male rubella patients aged 15 to 39 
years and 14 in the age group 40 to 59 
years were reported. Judged from the 
or of births in 1941 per 100 fe- 
males in different age groups (Table 

33 of them could be expected to 
have been pregnant at the time of in- 


145 


Rubella 


Child- Pregnant at 
Lye births any one time adult fema 
) ears Per 100 Femal Reported « 
15-19 8.6 6.4 246 (15.7 
29 21.2 15.9 166 (26.4 
30-39 12.9 9.7 78 ( 
40-49 20 
25 0.4 
15 l 


number pregnant at any one time 


1954 1955 epidemic could be expect d 
been infected in the first 3 
and the risk 
degree of under 
therefore, 
appear to have been as 8:170, or more 
(Table 3) 8: 167, that is 4.5 

however, take into 


to have 
months of pregnancy 
based on the same 
reporting as above, would, 
correctly 
Here one must, 
account that permission to have thera- 
peutic abortion performed was granted 
to 28 women in 1954 and 1955 because 
of rubella contracted in early gravicdity. 
Making allowance for this, an incidence 
of 8:139 or 5.8% is arrived at, much 
the same as found for the 1940-194! 
epidemic. 

Applying these estimates of risk to 
the epidemics of 1915-1916 and 1925 
1926, where the reported figures tor 
females aged 15 to 65 years were |5 
and approximately 122 respectivel 
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births of deaf children would be ex- 
pected to have resulted 
former and one or 
epidemic. This is quite in agreement 
with the observed data because, as 
pointed out earlier, only 2 of the 3 
births recorded in 1916 and one of 
those in 1927 have the appropriate 
time relation to the respective epi- 
2). As regards the 1906- 
1907 epidemic, which was not followed 
by any deaf births, information on age 
and sex distribution of the patients is 
not available. but it would appear 
likely that the chances would have 
been for one, or at most 2, such births 
to occur. Possible changes in the de- 
gree of underreporting trom one time 
to another must, however, be kept in 
mind. 


from the 
2 from the latter 


demics ( Fig. 


It may not be quite justified to pre- 
sume, as done here, that the risk is 
entirely confined to the first trimester 
of gravidity but this is not likely to 
have caused much error. 

On the whole the significance of the 
results arrived at, that is, that the risk 
for congenital deafness as result of 
maternal rubella has been in the range 
of 5 to 6%, rests basically on the assump- 
tion that the re portings have covered 
about 10% of the rubella patients, 
especially in adult females. The cor- 
rectness of this assumption may cer- 
tainly be disputed, but it would appear 
sate to put the upper limit for the rate 
of reporting at one to every 5 or 6 
cases. This would correspond tG an 
assessed risk of about 10 to 11%. 

Discussion. In recent years prospec- 
tive studies have indicated that the 
ear ier estimates of rubella risks, rang- 
ing upwards of 80%, have been far too 


hic, (Greenberg, Pellitteri and Bar- 
torn. Ingalls et al.2). These estimates 
wi based on retrospective surveys, 


Wil out the possibility of making due 
alli .vanee for normal births to rubella- 
int ted mothers. Many of the prospec- 
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tive studies involve quite small series, so 
it is not surprising that the results have 
varied conside rably. In general, how- 
ever, they appear to indicate an over- 
all risk for obvious congenital defects 
of not more than about 12 to 15% 
(Greenberg, Pellitteri and Barton’, 
Ingalls et al.*). And judged from the 
findings of the present study, indicat- 
ing an incidence of deafness not in 
excess of about 10% but probably lower, 
there appears good reason to believe 
that the rate for easily detected defects 
of all kinds would not have turned 
out to be higher than this, but pos- 
sibly even lower. 

The nature of this study is such that 
only those cases were considered in 
which the deafness was severe enough 
mutism, at least in absence 
of early specialized training. The re- 
sults, therefore, are not necessarily at 
variance with those of Jackson ‘and 
Fisch* who from a prospective inquiry 
found that of 46 children whose 
mothers had contracted rubella in the 
first 16 weeks of pregnancy no less 
than 14, or 30%, had some degree of 
deafness detected by hearing tests with 
audiograms at about 4 years of age. 
Before these tests were made, however, 
deafness had been noted in only 5 
cases. 


to cause 


Although all available evidence now 
points to the risk for severe post-rubella 
defects being very much lower than 
was formerly believed, perhaps little 
over 10%, it is felt that maternal rubella 
in early pregnancy should still be ac- 
cepted as valid indication for permit- 
ting legal abortion to be performed as 
it has been in Iceland. It would not 
be justified, a to advise indis- 
criminately to have pregnancy termi- 
nated i The decision 
must by the individual woman 
herself after she 
best possible 


pi Cases. 


has been given the 
information about the 
risk associated with the rubella infec- 
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tion and after consideration of other the dates of birth of children born dea 
relevant factors. has disclosed a striking accumulatior 
It is to be hoped that an effective of such births immediately followin 
method of active immunization will the decline of the two biggest epi 
soon be developed. In the meantime, 
emphasis should be laid on furthering to 1955 (Table 2, Fig. 
the spread of infection from any new — that all of these cases 
case to girls who have not yet had deafness were caused 
rubella. Even artificial infection might rubella in the first trimester of preg 
be considered. Passive immunization nancy, the risk appears to have beer 
through immune gamma globulin is much the same in both epidemics 


2). Presumin 
of congenit: 


by matern 


not likely to be applicable on large \ definite figure for the rate of ris} 


scale to protect pregnant women with cannot be given, as sufficient inform 
a negative history of rubella, although tion on the degree of underreportin 
it may be of value in some special cases. of rubella is not available. It has hard 

Summary. Rubella has been noti- exceeded 10%, but probably it has be 


fiable in Iceland since before 1900. more near 5 to 69 


Epidemics of varving intensity have The earlier epidemics, having in 
occurred periodically but cases have volved far fewer reported cases, wer 
also been reported in interepidemic not followed by a significant frequen 


years. of deaf births, although the risk m 


\ comprehensive study relating to actually have been of a similar orde 
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THE INCIDENCE OF 


ABNORMAL ELECTROCARDIOGRAPHIC 


FINDINGS IN OFFICE PATIENTS SUFFERING FROM 
ANGINAL SYNDROME 


By Huco Rorsier, M.D.° 


From the 


[HREE-HUNDRED SIXTY-SIX Cases of 


the anginal svndrome were found in 
n analysis of the charts of 2.000 con- 
secutive office patients that had been 


seen Oovel 


had been investigated cardiologically 


| 


al period ot 73 vears. They 
medically. The great majority had 
been referred for cardiac consultation 
Hospitalized patients were not included 
in this study, and patients who 
presented certain problems of differ- 
ential diagnosis, namely neuro-skeletal- 
ular esophageal-gallbladdet condi- 
tions, were eliminated. Criteria of the 
ginal syndrome were based upon: 
clistress 


Characteristic typical or 


itvpical with prompt relief by nitro- 
glycerine: a suspicious family or per- 
sonal history of diabetes claudication, 


hy] rtension, or stroke. With respect 


to the electrocardiographic study, 
twelve leads were done and_ there 
were added at times leads at the 


epigastrium levels higher than 
the conventional precordial level, or 
electrocardiographic alterations 
were evaluated as to S-T-T, QRS, com- 
bined ORS and T, and U: graphs were 
ncluded when there was present 
angina during or soon after the test: 
wl there was present an acute myo- 
carcial infarction: and when the pa- 
tien was in a state of anxiety. 

nv of the charts contained only 


one electrocardiographic study. In 


rORS NOTE: D1 


Pempl University Medical Center. 


Philadelphia 40, Pennsylvania 


others, a number of graphs were avail- 
able and since some of the graphs re- 
vealed varying findings, an arbitrary 
arrangement was used in tabulation 
and for statistical evaluation as follows: 
When there first had been encountered 
a normal graph and later an abnormal 
graph developed, the latter was ac- 
cepted. When a normal graph had been 
noted and an exercise test (only rarely 
done) revealed an abnormal finding, 
the normal finding was entered. When 
an abnormal pattern such as so-called 
anoxia or so-called ischemia (see later ) 
developed and subsequently another 
abnormal pattern such as a transmural 


lesion former was 


developed, the 
chosen. 

The electrocardiographic findings of 
the 366 cases were 13.7% 
without 
evidence such as is often associated 
with ischemic heart disease (bundle 
branch, altered repolarization forces 


aS follow Bs 


normal: 4.9% abnormal but 


due to left ventricular hypertrophy, 
digitalis effect, hypo- or hyperthyroid- 
ism, disturbance of rhythm). The re- 
maining 81.4% showed patterns com- 
patible with ischemic heart disease. 
The S-T-T changes were subdivided 
and grouped as follows: 13.4% predomi- 
nantly T alterations without S-T alter- 
ations such as blunt, notching, low volt- 
age, terminal dipping, diphasia, abnor- 
mal descending course followed by 


Hugo Roesler (1899-1961) died suddenly on April 26, 1961 He 
i ternationally known as a cardiologist, and a pioneer in the field of cardiovascular roent- 


gen ry. A native of Vienna, he became a Rockefeller Fellow in 1930. He was associated 
with ‘he faculty of Temple University School of Medicine from 1932 until his death. This 
Pape on Electrocardiography was prepared during the winter of 1960-1961. 
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negative deflection, marked shift to 
the right axis, abnormal findings at 
the high levels, also negative deflec- 
tions; 19.2% predominantly so-called 
ischemia; that is, abnormal polarity 
and shape (negativity of T 
suggesting intramural 
predomin: intly so-called anoxia; that is, 
horizontally de pressed S-T segments, 
suggesting subendocardial lesions; and 
in 22.8% varying degrees and types of 
major infarctions in the past. 
COMMENT. Obviously the incidence of 
abnormal findings is remarkably high. 
It should be clearly understood that 
the term “compatible with ischemic 
heart disease” 


deflections 


lesions; 26% 


does not necessarily in- 
dicate findings of ischemic heart dis- 
ease. If we had included in this study 
electrocardiograms taken on patients 
during an anginal attack ( be it transient 
or progressive to myocardial infare- 
tion), and electrocardiograms taken on 
patients with acute myocardial infarc- 
tion (although it is difficult enough 
iis to draw a line), the incidence 
of abnormal graphs would have been 
even higher than we obtained. 

It is not possible to accurately com- 
pare our findings with those of others 
because detailed information needed 
to apply our criteria for classification 
of their material is not always avail- 
able. The generalizing statements that 
are made in the literature are some- 
what at variance with our findings. For 
instance, one finds a statement 
berg!” ), 


( Fried- 
“Electrocardiographic abnor- 
malities may be absent in one-quarter 
to one-half of the cases of coronary 
heart disease, especially in those char- 
acterized only by angina pectoris.” An- 
other statement reads (referring to 
angina pectoris) ( Levine’), “Electro- 
cardiographic findings are frequently 
normal. on the other hand, in a 
good many cases, there will be distinct 
abnormalities.” 

It should be also noted that tracings 


American Journal of the Medical Sciences ° 


December, 1961 


in patients suffering from the anginal 


svndrome are sometimes considered 


normal when close inspection reveals 
lesser but 


would be 


distinct changes which 
rightly called abnormal by 
more experienced observers. The reco 
nition of such lesser changes in the 
electrocardiogram have been discussed 
by various clinical investigators ( Dres 
sler and Roesler* 


Lackner? 


Evans and 


, Dressler, Roesler and 
, Evans®*, Evans and McRae* 
Pillay’, Roesler'*). The 
necessity of critical evaluations of el 

trocardiographic findings with respect 
arterial dis- 
others 
Furthermor 


to diagnosis of coronary 
been stressed by 
Marriott! 

both interobserver and 


ease has 
( Levine! 
intraobserver 
( Davis 


Thomas, 


considerable 
Epstein et Segall'® 
Cochrane and Higgins" ). 


Variations are 


The high incidence of abnormal ele« 
trocardiographic findings obtained 
der resting conditions in 
afflicted by the 
another reason to abstain from electri 
Other 
e: the diagnosis of the anginal 


patients 
anginal syndrome. is 
cardiographic exercise — tests. 
reasons ar 
svndrome is almost always obtained 
on the basis of the proper history; the 
test is not safe; and minor alterations 
lead to inconclusive positive or nega 
tive results. 

The fact that the anginal syndrome 
is SO very often associated with electro- 
cardiographic abnormalities is in keep- 
ing with anatomical experience that 
anginal attacks, even of short duration, 

: likely to result in patchy areas of 
necroses in the heart muscle (E pstein 
et al.*) 

There are only relatively infrequent 
conditions where the anginal syndromé 
may be associated with anatomical] 

coronary 
valvular 


normal arteries, such as 


aortic lesions, paroxys! al 
tachveardia, hypertensive crisis, severe 
acute hemorrhage, pulmonary 


lism (Scherf'®), and _ there may be 


Le 


ff 
nn 
tre 
f 
i4 
lf 

( 

1s 
if 
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added events leading to sudden drop 


in systemic blood pressure and cases 


afflicted by pulmonary hypertension 


and athero-arteriolar sclerosis. 


Summary. The electrocardiographic 
findings in 366 office patients suffering 
from the anginal svndrome were stud- 
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ied. The incidence of abnormal findings 
was $6.37; and in 81.4% they were com- 
patible with ischemic heart disease: 
13.4% showed predominantly T altera- 
tions; 19.2% so-called ischemic pattern; 


26% so-called anoxic pattern; and 22.8% 


major infarctions in the past. 
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SUMMARIO IN INTERLINGUA 


Le Incidentia de Anormal Constatationes Electrocardiographic in Patientes de 
Consultorio Qui Suffre de Syndrome Anginal 


Esseva studiate le documentation electrocardiographic in le casos de 366 
patientes de consultorio qui suffreva de syndrome anginal. 
In 81.4%, le 
esseva compatibile con ischemic morbo cardiac. De 


Le incidentia de 
constatationes anormal 
13.4% exhibiva 
19,2% habeva le si-appellate configuration 
iemic; 26% le si-appellate configuration anoxic; e 22,8¢ major infarcimentos in 
le issato. 


coustatationes de anormalitate esseva $6,3%. 
istes, 
alterationes predominant mente de T: 
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ABNORMAL ELECTROCARDIOGRAPHIC RESPONSES TO EXERCISE 
IN SUBJECTS WITH HYPOKALEMIA 


By Louis A. Sotorr, M.D. 
PROFESSOR OF CLINICAL MEDICINE, CHIEF, DIVISION OF CARDIOLOGY 
TEMPLE UNIVERSITY HOSPITAI 


AND 


J. Fewe tt, M.D.° 


TEMPLE UNIVERSITY MEDI 


From the Department of Medicine 
Philadelphia, 


\ high correlation of electrocardio- 
graphic evidence of potassium deple- 
tion with a diminished concentration of 
potassium in red blood cells has been 
reported by  Soloff, Kanosky and 
Boutwell®. A recent report (Georgo- 
poulos, Proudfit and Page*) indicated 
that electrocardiographic evidence of 
potassium depletion may appear after 
exercise in persons with hypokalemia 
who do not show these electrocardio- 
graphic abnormalities at rest. We re- 
peated this study to determine if the 
concentration of potassium in red 
blood cells diminished after exercise. 
Our subjects, with possibly one excep- 
tion, failed to develop after exercise 
either the electrocardiographic pattern 
of potassium depletion or abnormally 
low concentration of potassium in red 
blood cells. Our subjects did, however, 
develop striking nonspecific electro- 
abnormalities, herein 
reported, which may have clinical sig- 
nificance. 


cardiographic 


Material and Method. Consecutive hyper- 
tensive adult patients who had been attend- 
ing the hypertensive clinic for years were 
chosen for study. None had angina pectoris 
None was receiving digitalis. None had an 
abnormal response to a double Master test 
All were then rendered hypokalemic by large 
doses of hydrochlorothiazide as preliminary 
treatment for the study of a new hypotensive 


CENTER 


femple University Medical Cente 


dr Nine of these were selected who de 
eloped hypokalemia but electrocardi 
vr pl Signs at rest suggestive or diagnost 
potassium depletion. The resting plasm 
potassium ranged from 3.3 to 3.9 mEq. pe 
| Plasma and red blood cell potassiu 
were determined by flame photometry befor 
and immediately after a double Master t 
was 


performed 


Results. Results are summarized i 
Table 1. Specimens for chemical analy 
sis were inadvertently lost in one in 
stance. The plasma potassium = fe 
slightly below the resting level in 


rose slightly in 2 and was unchanged in 


l. The potassium content of red blood 
cells fell slightly in 5 and rose slight! 


did tl 
electrocardiogram after exercise su 


In only one instance (R.C. 


gest potassium depletion. It is perha 
noteworthy that this subject devi 
oped the lowest absolute level of bi 


4 


plasma and red blood cell potassil 


and the largest drop in red blood « 
potassium. In the other 8, there w 


no electrocardiographic signs of pot 
sium depletion. 

The changes after exercise were 4s 
follows: The heart rate increased in 
all by an average of 28 a minute. T/v« 
P wave was distinctly taller in 3. The 
PR interval was unchanged. Five 
veloped prominent auricular T waves 


*Supported by the Heart Association of Southeastern Pennsylvania. 
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Fig. 1 and Fig. 4). The QRS axis re- symmetric in 3. In 3, the T wave in- 
; mained unchanged except for one creased in amplitude in leads I, aVL 
S.B.) in which it rotated from +20 and V;. In 1, negative T waves in 
to +40°. Apparent minimal depression leads II, II] and aVF became positive. 
of J, commonly present, was associated In 1, negative T waves in leads I, II, 
with and interpreted as due to auricular and aVL became positive. In 1, a flat 
l waves. The ST segment tended to be- T in lead I became positive. The QT 
come horizontal but did not fall below — interval did not change significantly. 
the base line in 3. The T wave became The U wave became slightly mor 
rABLE 1 DATA ON SUBJECTS RENDERED HYPOKALEMIC BY THI 
ADMINISTRATION OF HYDROCHLOROTHIAZIDE 
ECG 
Potassii nkq. L.) Ba 
AK Dy pletion Double V aster 
E-rercise Before 1 
Hydrochloro 
Vame OL thiazide Before fter Plasma Plasma RBA 
n LR 65 mg. 6 
5 wks 
Th mg. qu d 98.2 O86 
wks 
N.K 61 50 mg. q.d Arrhythmias 101.3 6 98.6 
wks 
“4 27 90 mg. quid Arrhythmias 98.5 3.3 91.6 
3 wks 
59 50 mg. q.i.d 97.8 5.0 94.5 
( 7 wks 
WJ 3S 50 mg. qu d Arrhythmias 108.1 102.0 
iT) 3 wks 
60 50 mg. q.i.d ) 91.5 94.6 
th 7 wks 
60 50 mg. q.i.d 101.2 3.4 96.9 
} 3 wks 
G 61 50 mg. q.i.d Arrhythmias 90.3 95.9 
wks 
h 
i 
T TI V2 Vs 
i i i 
I II V5 
Fig 1—K.S. Female, 46 years old. Hypertensive. A. Resting electrocardiogram after 8 


we <s of 200 mg. hydrochlorothiazide a day. B. Immediately after double Master test: note 
auricular T wave and contour of S-T segment 


/ 
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positive in all instances (Fig. 2). In 
only 2, were the U waves distinctly 
taller than normal, but in both the T 
wave became proportionately taller. 
Four of the 9 developed arrhythmias 
after exercise. One (W.]. developed 
atrial premature beats. Two others de- 
veloped arrhythmias. One 
of these 2 developed atrial 
and ventricular premature beats, wan- 
dering pacemaker, transient atrial fibril- 


omplex 


Fig. 3 


I II 
Fig. 2—C.H. Female, 
weeks of 200 mg 


increase ll 


60 years old Hyper 
hydrochlorothiazid a day 


1 amplitude of T wave with app 


fedical Sciences * December, 1961 

lation and transient aberrant ventricu 
lar conduction of the right bundl 
branch block type. The other (Fig. 4 
developed numerous atrial, nodal an 
ventricular premature beats. The ap 


pare nt depression of | due to auricular 


T waves is clearly seen in lead II. 
Discussion. Our subjects with hyp« 
kalemia at rest did not develop th 
electrocardiographic pattern of potas 
sium ce pletion atter exercise. It is pel 


III 
A 
7 Wii 
} 
III 
tensive \. Resting electrocardiogram after 7 
B.h liately after double Master test 
irance of increase in amplitude of U wave 


3.—N.K 


weeks of 200 mg. Hydrodiuril a day 


Fig Female, 61 years old. Hypert 


B. Immediately 


ensive \. Resting electrocardiogram aft 


after double Master test: note arrhyt 
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le 
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Soloff and Fewell: ABNORMAL ELI 
haps noteworthy that none of our sub- 
jects developed abnormally low con- 
centrations of red blood cell potassium 
after exercise. The one person with an 
electrocardiographic pattern sugges- 
tive of potassium depletion had_ the 
lowest absolute level and the greatest 
drop in red blood cell potassium. 

Why our findings failed to corrobor- 
ate those of Georgopoulos, Proudfit and 


Page" is not clear. One reason may be 
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tern of potassium depletion depends 
upon the intensity of the potassium 
deficiency as suggested by their Fig. 
l-A from a subject with apparently 
their lowest potassium, 2.8 mEq. per L. 
However, our subjects had larger doses 
of chlorothiazide than we customarily 
give to our hypertensive patients. Our 
previous experience indicates that not 
all subjects will develop hypokalemia 
after equally large doses of chlorothia- 


I II III 
A 
I II 
Ys 
Fig. 4.—R.C Female years old Hypertensive {. Resting electrocardiogram after 
3 weeks of 200 mg. hydrochlorothiazide a day B. Immediately after double Master test: 
note arrhythmia and auricular T wave in lead II 


due to differences in 
ot lectrocardiographic abnormalities. 
Thus, of their 5 illustrations, Fig. 1-B 
has an obvious auricular T wave rather 
Fig. 2-A has an 
ibnormal tracing at rest with exag¢ger- 
atter 
Fig. 2-B shows typical 
changes in the digitalized subject after 


interpretation 


than depression of J; 


ite! abnormalities exercise and 


i tiller Tvo; 
exe cise; and Fig. 3 shows after exer- 
cise exaggeration of the abnormalities 
tha’ were present at rest. 

I: is also possible that the develop- 
me of the electrocardiographic pat- 


zide. These unpredictable chemical re- 
that 
electrocardiographic responses may also 


sponses suggest unpredictable 
occur. 


Proudfit and Page? 
also reported responses to the Master 
test that 


with those 


Georgo youlos. 


identical] 
with 
angina pectoris. Such typical positive 


simulated or were 


present in persons 
Master tests were not obtained in our 
subjects after exercise. In several sub- 
jects who had hypertension and angina 
pectoris, not included in this series, 


hydrochlorothiazide exaggerated the 


icu 
idle 
in 
ap 
ila 
th 
tas 
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previously obtained depressions of the 
ST segments. 

More important, perhaps, was the 
frequent appearance of 
myocardial abnormalities such as rela- 
tively 
segments, symmetric T waves and the 
frequent deve lopment of arrhythmias 
after exercise. These rag indicate 
that hydrochlorothiazide, in some way 
unrelated to frequently 
produces nonspecific myocardial abnor- 
malities immediately after and perhaps 
during exercise. 

Thiazides do affect some aspects of 
metabolism. They may produce thia- 
mine and pyridoxine deficiences as well 
as disturb glucose metabolism ( Dubell 
and Soloff! ). These abnormalities could 
possibly cause electrocardiogr: iphic ab- 
normalities after exercise. Vovsi and 
Kilinskiit noted exaggerated electrocar- 
diographic abnormalities and clinical 
symptoms when exercise was performed 
after a 100 to 150 gm. glucose meal: 
these could be prevented by inhalation 
of oxygen. 

The clinical significance of the elec- 
trocardiographic abnormalities which 


1. Dubell, S., and Soloff, L. A.: 

2. Georgopoulos, A. J., Proudfit, W. L., 
3. Soloff, L. A., Kanosky, § 


Vovsi, M. S., and Kilinskii, I 


American Journal of the Medical Sciences ° 


nonspecific 


horizontal, but isoelectric, ST 
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3. Le alterationes chimic esseva pauco pronunciate. 
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we obtained, however, is not clear 
They were 
very short duration usually disappear 
ing within 2 to 4 minutes. Wheth« 
prolonged physical activity is asso 
ated with protracted 
graphic 


electrocard 


clinical symptoms will have to await 


observations. At this time, al 
that can be said is that under the con 
ditions and at the time the 
was done, the 
normally. 

Conclusion. 1. Nine hypertensis 
subjects with hypokalemia induced 
hydrochlorothiazide were subjected 
a double Master test. 


2. Potassium concentrations of plas 


tuture 


exercise 
heart functioned al 


ma and red blood cells were determin: 
before and immediately after exercis 


3. The chemical changes were slight 


and variable. 

1. Neither a positive Master test n 
electrocardiographic signs of potassi 
depletion appeared after exercise. 

5. Nonspecific myocardial abnorn 
ities and arrhythmias, both of sl 
duration and asymptom: itic, Comm« 
developed after exercise. 
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INTERLINGUA 
Anormal Responsas Electrocardiographic a Exercitio in Subjectos 
con Hypokaliemia 


1. Novem subjectos hypertensive con hypokaliemia inducite per hydroch 
thiazida esseva subjicite al duple test de Master. 
Le concentrationes de kalium in plasma e erythrocytos esseva determ 
ante e immediatemente post le exercitio. 


esseva ariabile 


4. Post le exercitio, le test de Master non esseva positive, e nulle indi 
appareva electrocardiographicamente de un depletion de kalium. 

5. Nonspecific anormalitates e arrhythmias myocardial—ambes de breve « 
tion e ambes asymptomatic—se disveloppava communmente post le exerciti 


all asymptomatic and of 


abnormalities and_ significant 


lear 
aia ENZYME INHIBITORS IN THE TREATMENT OF HYPERTENSION 
ther 
By N. Brest, M.D. 
rdi ASSISTANT PROFESSOR OF MEDICINE AND HEAD, HYPERTENSION-RENAL UNI 
cant AND 
wait 
. al Joun H. Moyer, M.D. 
tied VROFESSOR OF MEDICINE AND HEAD OF THE DEPARTMEN1 
TCise 
h (From the Hypertension-Renal Unit, Hahnemann Medical College and Hospital, 
Philadelphia, Pennsylvania 
re Put current therapeutic approach to no indication, however, that any of 
¥ hypertension (see Fig. 1) enlists the these compounds affect the primary 
, use of antihypertensive drugs which disorder underlying diastolic hyperten- 
depress the outflow of sympathetic im- sion. Hence the search continues for 
pias pulses from the central vasomotor newer agents which might provide a 
5% centers (Rauwolfia, veratrum, and hy- better understanding of the basic 
dralazine ), interfere with neurotrans- pathophysiologic mechanisms involved. 
“v mission within the autonomic ganglia One of the newest therapeutic ap-- 
ganglion-blocking agents) and post- proaches, the use of enzyme inhibitors, 
cm ganglionic sympathetic fibers (guanethi- suggests a more elementary pharmaco- 
sae dine and = Rauwolfia), or inhibit dynamic start. Agents are now available 
peripheral arteriolar responsiveness which inhibit monoamine oxidase 
“a hydralazine and diuretics). There is (MAO), decarboxylase, and renin en- 
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HE XAME THONIUM 
MECAMYL AMINE 
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Arteriolor smooth 
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Fig. 1.—Pharmacodynamic sites of action of various antihypertensive agents. 
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and normotensive 


zvmatic hypertensive 
subject 
\MIONOAMINI 


OXIDASI INHIBITORS 


Monoamine oxidase is an enzyme in 
volved in the biologic degradation of 
several monoamines including norepi 
nephrine (see Fig. 2). It is of obvious 
interest, although seemingly paradoxi 
cal, that hypote nsion should occur with 
these drugs. It might be anticipated in 


stead that the MAO inhibitors would 
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ects encountered clinically with ipror 


id are similar to those obtained wit 
the ganglionic blocking drugs. How 
ever, the clinical use of other inhibitor 


including nialamide and phenelzin 


has not been accompanied by signif 


cant parasvmpatholytic side reactions 
Brest et Hobbs! The latter 
theretore, that th 


ranglioplegic and hypotensive actions 


if woe 
erect, suggests 


of these drugs may not be related 


METABOLIC PATHWAYS OF EPINEPHRINE AND NOREPINEPHRINE 


NOREPINEPHRINE (NE) 


CATECHOL O-METHYL 


MONAMINE OXIDATION + 


Ow 
HO-~ \-C-C-N-CH, 
| 
\ 
VY 


EPINEPHRINE (E) 


CATECHOL O- METHYL 


TRANSFERASE ALDEHYDE OXIDATION TRANSFERASE 
OH OH On 
iH a 
CH,0 C-C-NH, Cc CHy0-/ C-C-N-CHy 
HH 


HO HO 7) 


NORMETANEPHRINE (NM) 


3,4 DIHYOROXYMANDELIC ACID 


MONAMINE OXIDATION + 
ALDEHYDE OXIDATION 


HO 


CATECHOL O-METHYL 
TRANSFERASE 


ME TANEPHRINE 


MONAMINE OXIDATION + 
OXIDATION 


3-METHOXY, 4-HYDROXY 
MANDELIC ACID (VMA) 


Fig. 2 Bioy ithwavs for the etabolic de 
cause an accumulation of these hor- 
mones in nerve and muscle tissues; and 


therefore the expected result would be 


a hypertensive response secondary to 


the increased concentration of these 
Various pressor! substances 
The MAO inhibitors actually pos 


sess a number of separate actions which 
could account for their hypotensive 
abilities. Animal that 
several compounds, including ipronia- 
zid and ]B-516, block neurogenic trans- 
mission within the autonomic 


studies indicate 


ganglia 


In addition, the side ef- 


Gertner?” 


phrine ind epinephrit 


It has also been postulated that 
intihypertensive action of the MAO 
inhibitors might reflect their adrene: 
blocking activities (Balzer and He 
iN Koelle and Wagner!?’, Zeller 
However, there is no apparent cor 
tion between hypotensive effect 
served clinically and adrenergic block 
isol 


ing action as measured on 


seminal vesicles in vitro (Zbinden, | 
dall and Moe**). Therefore, it appe ars 
that this latter pharmacologic attrib 
is probably not a very important f: 


in the hypotensive action of these dr: gs 


| 
wot ) 
ai) \ 
| 


ve) 


Brest and Mover: 


In addition to their effect on mono- 
amine oxidase activity, iproniazid and 
various of its analogues also inhibit 
These 
5-HTP 


decarboxylase, some diamine oxidases 


several other enzyme systems. 


include guanidine deaminase, 
succinic dehydrogenase, and others 
Zeller et al.*>). The hypotensive abil- 
ities of the MAO inhibitors may be 
related, at least in part, to these addi- 
tional enzymatic activities. Further in- 
vestigative study of these mechanisms 
is indicated. 

Brodie 
nephrine and serotonin act as neurohor- 
within the 


has postulated that norepi- 


central 
system to control and regulate various 


mones nervous 


somatic, and psychogenic 
functions ( Brodie®). Since the use of 
the MAO inhibitors results in an in- 
creased concentration of these sub- 
stances within the brain substance, it 
is conceivable that the 


ihilities of these compounds may also 


hypotensive 
be related to this pi articular effect. 
Finally, MAO inhibition increases 
the concentration of several biological 
mines within the body tissues ( Plets- 
cher and Pellmont'*, Udenfriend, 
Weissbach and  Bogdanski**). This 
latter action may be the most important 
eflect of all. Certain investigations sug- 
gest that the accumulation of cate- 
amines due to MAO inhibition de- 
creases the norepinephrine sensitivity 
of the tissues. Thus Bachtold and 
Pletscher have shown that norepineph- 
rine-induced contraction of the iso- 
lated rabbit significantly 
uced after pretreatment with iproni- 
This norepinephrine 
sevsitivity could explain the antihyper- 
tevsive effect of the MAO inhibitors. 
is apparent that the exact hypo- 
te sive mechanism of the MAO inhibi- 
ti still remains undetermined. Yet 
th hypotensive abilities of various 
\! \O inhibitors is indisputable. Iproni- 
|, JB-516, phenelzine and nialamide 


aorta is 


reduced 
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have all demonstrated significant anti- 
hypertensive abilities (Brest et al.', 
Finnerty and Massaro*, Gillespie, Terry 
and Sjoerdsma'', Hobbs" ). In addition, 
it has been shown that their effective- 
ness is potentiated by the therapeutic 
addition of thiazide de ‘rivatives. 
Iproniazid definite and 
predictable hypotensive effects at doses 
Unfor- 
tunately at these dosage leve ‘Is, the oc- 
currence of 


produces 
of 150 mg. or more per day. 


parasympatholytic side 
effects and the relatively high incidence 
of parenchymatous he :patotoxicity se- 
verely limits the use of this drug in 
the long-term management of diastolic 
hypertension. 1-Phenyl-2-hydrazinopro- 
pane (]B-516) also has significant hypo- 
abilities, but 
effects (including optic nerve damage 
and hepatotoxicity ) likewise limit the 
clinical usefulness of this compound. 
Phenelzine appears to have definite 
antihypertensive actions and to be free 
from any undesirable side effects and 
toxicity; however clinical evaluation of 
this compound has been too limited, 


tensive severe toxic 


thus far, to draw any conclusions con- 
cerning its ultimate therapeutic value. 
Nialamide used alone produces only a 
modest antihypertensive effect; but the 
therapeutic combination of nialamide 
with thiazide derivatives appears to 
provide an effective therapeutic regi- 
men for patients with moderate dias- 
tolic hypertension (see 1). 
Further study of nialamide in hyper- 
tensive subjects appears warn: dl. 

In addition to their antihypertensive 
abilities, the MAO inhibitors also pos- 
sess mood-elevating and anti-anginal 
actions. Because hypertensive patients 
are not infrequently depressed and 
since some of the currently — 
agents (for ex: imple, Rauwolfia) may 
add to this depression, a group of drugs 
combining mood elevation with anti- 
hypertensive action offers certain ob- 
vious therapeutic advantages. Likewise, 
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it 
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TABLE 1.—BLOOD PRESSURE RESPONSE TO NIALAMIDE WHEN GIVEN ALONE ANI 
IN COMBINATION WITH THIAZIDE DERIVATIVES 


Drug 
Nialamicde 


Nialamide plus 
Hydrochlorothiazicde 


Nialamide plus 
$-Benzylthiomethy! 
chlorothiazice 


Supir Erect 
M: an Bloo Mean Blood 
Prassuse Reduced Pressure Reduced U1 
Vo. of Vormo Nn Hla pon Vormo- 40 mm Hy or 
Patients tensive* Vormoten tensive’ Vormotensive 
25 0) 11 14 
17 14 11 


*Blood pressure re duced to 15090 mm. Hg or less 
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Brest and Moyer: 


the symptomatic relief of angina in 
hypertensive subjects with complicat- 
ing coronary — insufficiency 
further clinical benefit. 

\t present, insufficient data is avail- 
able to recommend the addition of any 
specific MAO inhibitor to the current 
antihypertensive armamentarium. Nev- 


provides 


ertheless the pharmacologic attributes 
described above suggest that current 
investigative efforts should be con- 
tinued with the hope that one of the 
newer MAO inhibitors may ultimately 
prove to be a significant therapeutic 
contribution. 

DECARBOXYLASE INHIBITORS. Accord- 
ing to the theorv of Blaschko*. the bio- 
svnthesis of norepinephrine proceeds, 
at least in part, from the conversion of 
dihvdroxyphenylalanine (dopa) to 
dopamine to norepinephrine (see Fig. 

Blaschko further suggests that the 
enzyme, dopa decarboxylase, catalyzes 
the conversion of dopa to dopamine. 
Therefore, it may be postulated that 
norepinephrine production can be de- 
pre ssed by an inhibition ot dopa de- 
carboxvlase activitv. The latter postu- 
late has recently been confirmed by 
the finding that alpha-methyl-3,4-dihy- 
droxyv-DL-phenylalanine (alpha-methy] 
dopa), a decarboxvlase inhibitor, does 
indeed inhibit catecholamine formation 

Smith?*, Sourkes*" 

\lpha-methyl dopa has been found 
to be an effective inhibitor of aromatic 
ino acid decarboxylation both in 
viro and in vitro (Oates et 
Smith??, Sourkes?*). Dengler and 
RK: ichel? showed that the prior admin- 
istration of alpha-methyl dopa blocked 
th pressor effect of dopa in cats; and 
Idberg, DaCosta and Ozaki'? showed 
that the decarboxylase inhibitor re- 
ed the cardiostimulatory effect of 
dopa in dogs. Oates et al.§ subsequent- 
ly demonstrated that alpha-methvl 
cooa was an effective decarboxylase 
in ibitor in man as well. They found 
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that oral administration of the drug 
reduced the urinary excretion of amines 
derived from “loading” doses of 5-HTP, 
tyrosine, and tryptophan. More re- 
cently, Sjoerdsma et al.*! reported that 
alpha-methyl dopa administered to 
carcinoid patients resulted in an in- 
creased excretion of 5-HTP (precursor 
of serotonin) and a decreased excre- 
tion of 5-hvdroxvindoleacetic acid (ex- 
cretion product of serotonin), thus 
further emphasizing that the drug ef- 
fectively inhibits decarboxylase activity 
in man. 

The potential antihypertensive effec- 
tiveness of alpha-methyl dopa has also 
been confirmed (Oates et 
Oates and co-workers reported blood 
pressure reduction, predominantly or- 
thostatic, in 10 hypertensive subjects 
treated with the oral drug. In the latter 
studies, the drug was administered in 
dosages of 1 to 6 gm. per day for periods 
ranging from 7 to 28 days. Sjoerdsma 
reported that the levo 
isomer accounted not only for all the 
decarboxvlase blocking effects, but for 
the hypotensive effects as 


subsequently 


The antihypertensive action of alpha- 
methyl dopa was also evident in the 
study of Brest and co-workers’. Signifi- 
cant blood pressure reduction was ac- 
complished in 10 of 15 hypertensive 
subjects who received the parenteral 
drug (in single-dose injections of 100 
to 3000 mg. ). When the compound was 
administered orally, the antihyperten- 
sive action was somewhat less promi- 
nent: but oral dosages greater than 2 
gm. were not employed in the latter 
study. 

Although it seems logical to as- 
sume that the antihvpertensive effect 
achieved with the decarboxylase in- 
hibitors is related to the inhibition of 
catecholamine biosynthesis, this as- 
sumption has not been confirmed thus 
far. It is now established that several 
different groups of antihypertensive 


agents (including Rauwolfia, guanethi- 
dine, and bretylium ) lower blood 
pressure by interfering with peripheral 
catecholamine release. However in con- 
trast with the latter drugs, alpha-methy] 
dopa does not interfere with efferent 
sympathetic transmission. Thus Stone 
et al.** reported that alpha-methy! 
dopa administered in doses of 100 mg. 
of the levo isomer per kg. did not 
result in overt relaxation of the nicti- 
tating membrane of dogs or cats. Like- 
wise in anesthetized dogs, alphi i-me thy] 
dopa did not interfere with reflex pres- 
sor responses elicited by central vagal 
stimulation or bilateral carotid occlu- 
sion. Thus pharmacologically, in lab- 


Renal Ischemia 


Fig. 4.—Schema for 


oratory species at least, alpha-methyl 
dopa is distinctly different from guan- 
ethidine, bretylium and Rauwolfia. 

In summary, it is as vet uncertain 
whether decarboxylase inhibition ac- 
counts for the antihype rtensive response 
obtained with alpha-methyl dopa. 
Nevertheless, the decarboxylase inhibi- 
tors do provide an additional method 
of blood pressure control and another 
means for studying the pathophysio- 
logic mechanisms of diastolic hyper- 
tension. 

RENIN-ANGIOTENSIN INHIBITORS. Fish- 
berg® summarized four major theoreti- 
cal considerations which have been 
offered to explain the origin of renal 
hypertension: 

1) Formation by the kidney and 
liberation into the blood stream of 


> RENIN ——————> 


pressor body or substance which forms 
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1 pressor body by interaction with a 
pk isma constituent. 

2) Failure of the kidney to form a 
substance which normally exerts anti 
depressor activity. 

3) Formation by the kidney of a 
substance which sensitizes the arterioles 
to a normally circulating vasoconstric 
tor 

+) Retention of pressor substance 
which normally circulates and is ex 
creted in the urine. 

Goldblatt et al.’ 
constriction of the 


demonstrated that 

remaining rena 
artery of a unilaterally nephrectomizec 
dog produced hypertension. When con 
striction was removed, the blood pres 


Alpha2 Globulin 


Jv 
Angiotensin 


angiotensin formation 


sure returned to normal. This study an 
others have suggested that the kidne 
does release a humoral substance in r 
sponse to renal ischemia (see Fig. 4 
The latter agent is most likely the pr 
teolytic enzyme, renin, which acts « 
an alpha.globulin to split off the d 
capeptide angiotensin I which, in tur 
is converted to the octapeptide ang! 
tensin II. The latter substance is 
extremely potent vasoconstrictor 
Investigative agents, including b 
tynamine hvdrochloride (Lilly R 
search Labs.’*), are now. availal 
which are in vitro inhibitors of ang 
tensin formation. Hence this mecl 
nism, at least, can now be furtl 
explored. Although antihypertensi 
studies with these renin-angiotensin 


hibitors are still preliminary, it ‘s 


obvious that such agents will be 
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tremely useful iu the study of diastolic These newer agents will undoubtedly 
hypertension, especially ‘those cases provide improved insight into the 
which are renal in origin. pathophysiologic mechanisms of dias- 
Summary. A variety of enzyme in-  tolic hypertension. In addition, they 
hibitors are now available for the study may ultimately enhance our current 
ind treatment of diastolic hypertension. antihypertensive armamentarium. 
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SUMMARIO IN INTERLINGUA 
Inhibitores de Enzyma in le Tractamento de Hypertension 


n varietate de inhibitores de enzyma es currentemente disponibile pro le 
| st dio e le tractamento de hypertension diastolic. Iste novemente disvelopp: ite 
a: ntes va sin dubita provider un meliorate comprension del mechanismos 
S p hophysiologic de hypertension diastolic. In plus, il es possibile que in le 


| ci so del te mpore illos va inricchir le nunc existente armamentario antihype r- 
te sive, 


_— 
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In 
THERE is little doubt that there is an at an earlier age ( Root et al.'*). Othe - 
association between the level of blood conditions such as familial hyperch: = 
lipids and the etiology of atherosclero- lesterolemia, essential — hyperlipemi 
sis. It is well recognized that in many myxedema, and obesity have been said “i 
people with coronary heart disease, to predispose to coronary heart di di 
the serum lipid levels are elevated ease (Wilkinson, Blecha and Reimer ot] 
(Keys and White"). investi- Considering all of the above factor 
gators have also commented on the the problem therefore resolves about 
low fat content of the diets of the two points: 1) how important are tl 
Chinese, Japanese, and Bantus and _ lipids (for example, total cholester 
their low frequency of coronary heart » phospholipids, total fatty acids, 8 lip me 
disease (Keys et al.’°). Other factors proteins, serum optical density or |: we 
contribute to the incidence of coronary — tescence) in the epidemiology of cor 
disease as well (Gertler et al.*). Thus, nary heart disease? and 2) which of 
hypertension is found in about three- the lipid parameters are of greatest 
fourths of the females and half the importance? The Framingham Stud 


males with myocardial infarction (Levy vy helped partially to answer question \ 
and Boas!*). In diabetics, there is a 2, by showing that the total cholesterol 
higher frequency of coronary heart dis- value was of importance about | 
ease than in nondiabetics, and it occurs more of the time than would be 


°This work was supported by Grant HF-10,815-Cl from the National Institutes of Health 
by the Hartford Foundation. 
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pected by a chance variation, while 
the lipoprotein determinations were no 
better than randomly associated. 

Che use of an oral fat load to deter- 
mine the change in plasma lactescence 
was employed as far back as 1915 

Bloor*). In recent years, oral and 
intravenous fat tolerance tests have 
been used to show defects in fat ab- 
sorption in sprue and to attempt to 
define lipid defects in people with 
atherosclerosis ( Likoff et al.’*). An oral 
fat loading test has also been used to 
determine the rate at which neutral 
fat (triglvcerides ) disappears from the 
plasma (Stutman and George’) and 
to diagnose those people who will re- 
spond to low fat diets (Wilkinson's ). 

This communication concerns itself 
with the problem of selecting determi- 
nations that will reflect abnormalities 
in lipid metabolism and be economical 
to perform for epidemiologic studies. 
In this study, a comparison of fat toler- 
was made between two age- 
matched groups, one apparently normal 
without discernible coronary heart dis- 
ease and the other with “pure” coronary 
disease (carefully selected to eliminate 
other possible conditions considered 
involved in coronary heart disease ). 


Methods. In a 300 bed USAF Hospital, all 
patients 40 years of age or less with 
oronary heart disease were studied over a 
period of one vear. During that vear, there 
we 5.700 patients admitted to the hospital. 
outpatient visits were 240,000°. In 

iis group, there were 134 men, 40 years or 
er, with definitive evidence of coronary 


he lisease consisting of one or more clinical 
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episodes of myocardial infarction, coronary 
insufficiency (as evidenced by S-T segment 
depressions during exercise tests and typical 
anginal pain), or electrocardiographic evi 
dence of old mvocardial infarction 

Thirteen of these 134 men had no prior 
history of hypertension, diabetes, myxedema 
or chronic glomerulonephritis. The remaining 
121 men had varying combinations of thes 
diseases which are known to predispose to 
coronary heart disease. Each of the 13 men 
(average age 37.2 + 2.0) was given an oral 
fat load consisting of orange juice bacon 
eggs, butter, bread, cereal and heavy cream 
(30% saturated fat The meal consisted of 
approximately 50 to 60 gm. of protein, 200 
gm. of carbohydrate, and fat in the ratio of 
0.7 gm. pet Ib This was done in order to 
give a somewhat physiologic il ratio of carbo 
hydrate and protein, and also to prevent dis 
tressing gastrointestinal symptoms. The menu 
and relative amounts of carbohydrate, pro 
tein and fat, are given in Table 1. Serum 
cholesterol (Zlatkis, Zak and Boyle?°), total 
fatty acids (Stern and Shapiro!® 
lipids (Simonson et 


phospho 
optical density 
and lipoproteins (Durrum Jencks® 
were determined on eight samples of blood 
(O, 1, 3, 6, 9, 12. 15 and 24 hours). The 
subject was not allowed to eat, but was 
permitted to have black coffee, tea or water 
Ten age-matched normal controls (averag 
age 34.66 + 4.9) were also given the test 
meal and the results of their fat tolerance 


were used iS a Comparison, 


Results. During the course of the 
oral fat tolerance test, the following 
observations were made: cholesterol, 
phospholipids, total esterified fatty 
acids (TEFA), 8 lipoproteins and op- 
tical density. All results are shown 
graphically in Figs. 1 to 5 and the 
means and standard deviations for 
each point in the control and coronary 
group are given in Table 2. 


TABLE 1.— MENU: STANDARD FAT MEAL 


Orange juice 6 oz. 
Milk 8 oz 

2 strips of bacon 

2 eggs—medium 

2 pats of butter 
Farina—1 cup (cooked) 


2 slices of white bread 


Protein 


Carbohydrate Fat 
50.8 195 70.6 


Total calories = 1610 


The standard meal was supplemented by heavy cream (30 to 35%) to adjust 


the fat intake to 0.70 gm per pound. 


The subject was not allowed to eat for 


24 hours, but was allowed water, black coffee or tea. 
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1) CHOLESTEROL (Fig. 1 and Table 
While the average values for the 
coronary patients were given above 
those of the normal group, this is a 
phenomenon already well known (Gert- 
ler et al.*). The cholesterol at all times 


was more significant in the coronary 
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Significance by t test, p<.01. During 
the fat tolerance test, the two groups 
reached a peak level at the same time, 
§ hours However, there was 


difference in 


(Fig. 3). 
the course of 
} hours. At the end of 6 hours, 
the 


a notable 
the next 


values in control returned 


group 


group. Significance by t test, p<.05. almost to the preprandial level, while 
325 - EXPERIMENTAL 
300 
275-7 
uJ 
250-4 
| CONTROL 
225 ao--0-.. 
200 + 
L T T T T T 
0 | 3 6 24 
HOURS 
FAT TOLERANCE TEST 
Key e Coronary, Experimental 
o Control 
Fig. ] Cholesterol 


PHOSPHOLIPIDS (Fig. 2 and Table 
2) Values for the coronary group were 
geverally higher, but the relationships 
re \ained the same. At no point was 
th -e any significant difference by the 
tt t (p>.05). 

TOTAL FATTY acips (Fig. 3 and 
Ta Je 2). Fasting total fattv acid levels 
we © significantly higher in the coro- 
nha: patients than in the control group. 


the values in the coronary group 
lagged so that the total fatty acid 
level remained elevated at 6 hours 
(Fig. 3). Subsequent to this, the serum 
level fell in a course similar to that 
in the control group, but the slower 
rate of change at the peak was reflected 
in the fact that while the normals 
dipped to below preprandial levels by 
9 hours, this point was not reached in 
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the coronary group until 12 hours post- 
prandially. 

The other noteworthy difference be- 
tween the normal and coronary groups 
appeared in the period between 15 
and 24 hours. During this time the 
fatty acid level in the control group 
fell lower and lower as food depriva- 
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{) 8 tupoprorerns ( Fig. 4 and Tabk 
2). The curve representing the -lipo 
proteins, as determined by the paper 
method (Durrum and_ Jencks"), als 
shows interesting relationships. Ther 
was only a slight rise in the level shown 
by the coronary group, while the con 
trol group responded to fat loading 


325 - EXPERIMENTAL 
300 ~ 
CONTROL 
0-07" 
200 - 
oO 
a. 
100 
T T T T 7T 
Ol 3 6 24 
HOURS 


Fig. 2.—Phospholipids 


tion continued, while in the coronary 
group the level rose distinctly. 

Thus the differences in levels of total 
fatty acids which were significant be- 
tween the two groups are: a) initially 
higher fasting levels in the coronary 
group b) slower rate of change after 
the peak of lipemia in the coronary 
group, and c) a rise in the level after 
the 15-hour sampling in the coronary 
group. 


with a 15% rise, so that at the end of 
3 hours the values of the two groups 
approximated each other. After tl 
lipemia and up to 15 hours, there w 
an approximately parallel fall in tl 
two groups. However, between 15 ar 
24 hours, a distinct divergence ap- 
peared similar to that noted in tl 
total fatty acid levels. The cont: 
group continued to decrease its B-liy 
protein levels, while the 
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, group elevated its levels. In spite of — In each group, the height of lactescence 
‘ the later divergent course, both groups was reached at 3 hours and was essen- 
I showed, at 24 hours, essentially the tially the same, but after this point 
i same values that they did on initial the courses varied. 
‘ fasting. Significance by test, p>.05, The coronary group showed a con- 
n fasting and 24 hours. tinued elevation of lactescence till 6 
Ig ORAL FAT TOLERANCE TEST 
900 5 
800 4 
Q 
j 0. PRE -PRANDIAL 
+ -O 
<I 
> 4007 
= PRE - PRANDIAL 
a LEVEL 
300 
CORONARY 
© 200- 
—— CONTROL 
100 5 
— T T T T T 
3 6 9 12 24 
HOURS 
1 of Fig. 3.—Total Esterified Fatty Acids 
SERUM OPTICAL DENsITy (Fig. 5 hours, which seemed to accurately re- 
"1 . ind ‘able 2)(Measured at 600 mp using flect the total fatty acid curve. During 
t ; the Coleman Jr. Spectrophotometer ). the period 9 to 12 hours, both the coro- 
_ The sting serum optical density deter- nary and control groups appeared to 
al mine ‘ions (Anderson and Fawcett?) maintain plateau levels which were 
Ul lor '.e coronary and control groups separated by a significant degree (sig- 
nt wer practically identical, in spite of nificance by t test at 9 hours, p<.05). 
lip» the enerally higher levels of several A O.D. (9 hours) 0.33, A O.D. 


lipic actors in the coronary patients. 


(12 hours) = 0.27 which is a reflection 
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of the lag in the coronary group. Thus, 
during the 9 to 12- hour postpri andial 
period, it was possible to distinguish 
readily on the 
basis of serum optical density. 
Discussion. The present investigation 
tends to agree with other studies which 
associate tolerance to fat 


the two groups quite 


decreased 
with coronary heart disease. Brown, 
Heslin and Doyle* believe that the 9- 
hour values for plasma optical density, 
TEFA and lipid I,,; do not complete sly 
separate healthy from diseased groups. 
One man in our experimental group of 
13 men could not be distinguished from 
none of 
the normal group in our study had an 
elevated TEFA or optical density at 
9 hours. In there was a dif- 
selection of study 


the normal group. However, 


addition, 
ference In groups. 
rhe experimental group in Brown’'s 
study was that of an older population. 
In the curves of the healthy 
middle-aged men and_ patients with 
ischemic heart disease, 


tolerance 


there was a de- 
lay as represented by TEFA and opti- 
cal density as compared to the student 
group. The present study was confined 
to the vounger age level because of 
the belief that the multiple factors that 
relate to coronary heart disease (Gertler 
et al.*) begin either as inherited factors 
or are related to changes that 
early in life. Therefore, epidemiologic 
studies performed on people in the 
d and 4th decades would seem to be 

most practical in terms of disease 
prevention. 


occur 


Some speculi itions may be made a 

the mechanisms involved in the on 
ction of the total fatty acid levels 
ig. 3). The slower rate of change 
the peak of lipemia shown by the 
¢ ronary group may be related to de- 
fi iencies in such entities as lipoprotein 
li ase, which has an effect on the level 
0| serum triglycerides ( Fredrickson and 
(. rdon7). During the period 15 to 24 
h urs, the continued lowering of fatty 


ORAL FAT TOLERANCE 119 743 
acid levels in the control group would 
seem to imply that utilization of fatty 
acids is exceeding synthesis and that 
the hyperlipemia seen with starvation 
has not started. In contrast to this, the 
coronary group, which fell to very low 
levels at ' 24 hours, 
most at preprandial levels. A similar 
phenomenon, noted for the £-lipopro- 
teins, is not surprising in view of the 
high triglyceride content of the ££ 
lipoproteins (Keys et al’). Endo- 
genous fat production may actually be 
accelerated in people, or they 
may lack clearing factors such as lipo- 
prote in lipase, 


15 hours, by is al- 


these 


perhaps both possi- 
bilities 

Apart from the obvious differences 
in lipid levels in our two groups, it is 
believed that one of the most signifi- 
cant points of this study is the serum 
optical density determinations. Al- 
though fasting readings are not of dis- 
criminating value, optical density read- 
ings made later in the course of the 
fat tolerance test accurately reflect the 
corre sponding fatty acid levels. While 
chemical determinations of cholesterol 
and fatty acid levels would always be 
most desirable, postprandial serum op- 
tical density de ‘terminations are simple 
and economical to perform, and would 
be adequate for initial screening of 
young males for potential lipid disturb- 
ances. Thus, it would be very feasible 
for the physician in practice to advise 
his patie nt as to the details of the oral 
fat-loading meal and then have a 9 
hour postprandial sample drawn. De- 
termination of the serum optical den- 
sity of this one 9-hour sample is be- 
lieved to have considerable potential 
for screening patients with disturbed 
lipid metabolism who may be consid- 
ered candidates for coronary heart dis- 
ease (Gertler et al.$) 

Summary and Conclusions. A group 
of young patients with “pure” coronary 


heart disease was studied by use of 
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an oral fat loading test in a large USAF 
hospital. Twelve of the 13 had prepran- 
dial elevations of their serum lipids but 
not of their fasting serum optical den- 
sity. A group of 10 age-matched con- 
trols was also studied. In the oral fat 
loading test, there was a delay of at 
least 3 hours in the return of the ex- 
perimental group's serum fatty acids 
to preprandial levels. In addition, the 
experimental group, on prolonged food 
deprivation, showed a rise in its serum 
fatty acids and £-lipoproteins, at a time 
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conditions showed a continuing de- 
crease. At 9 hours, the serum optical 
density of the experimental group 


(more than 2 


fasting level) was 
significantly different from the control 
group which had returned to prepran- 
dial levels. The total fatty acids and 
cholesterol were always much higher in 
the experimental group. It is felt that 
the 9-hour postprandial serum optical 
density offers a simple, practical and 
efficient tool for screening of large 
populations. 


when the control group under identical 
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SUMMARIO IN INTERLINGUA 


Tolerantia pro Grassia Oral in Juvene Masculos con Morbo Cardiac Coronari 


Un gruppo de juvene patientes con “pur” morbo cardiac coronari esse\ 
studiate sub le conditiones de un test a cargation con grassia in un gran 
hospital del statounitese Fortia Aeree. Dece-duo inter le 13 manifestava eles 
tiones preprandial de lor lipidos seral sed non del densitate optic de lor ser 
Esseva etiam studiate un gruppo de 10 subjectos de controlo de etates appareat 


re 
] 
4 
in 
I] 
li 
b 
n 


pi 
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In le test a cargation oral de grassia un retardo de al minus tres horas occurreva 
in le retorno a nivellos preprandial de acidos grasse del sero in le subjectos del 
gruppo experimental. In plus, post un prolongate deprivation de alimentos, le 
gruppo experimental monstrava un augmento del concentrationes seral de acidos 
grasse e lipoproteinas beta a un tempore quando le gruppo de controlo sub 
conditiones identic monstrava un declino continue. Post 9 horas, le densitate 
optic del sero in le gruppo experimental amontava a plus que 2 vices le valor 
preprandial e differeva significativemente ab le correspondente valores in le 
gruppo de controlo le quales habeva retornate al nivellos de base. Le nivellos 
total de acidos grasse esseva a omne tempores multo plus alte in le gruppo 
experimental. Es opinate que le densitate optic del sero 9 horas post prandio 
representa un simple, practic, e efficace criterio pro le scrutinio segregatori de 
grande populationes. 


SUMMARIO IN INTERLINGUA 
(See page 712 for original article 
Rubella e Surditate Congenite 


In Islandia, rubella es subjecte a declaration obligatori depost 1900. Epidemias 
de varie grados de intensitate ha occurrite periodicamente, sed casos sporadic 
esseva etiam reportate in annos interepidemic. 

Un studio comprehensive del datas natal de infantes surde-nate ha revelate 
un frappante accumulation de tal nascentias immediatemente post le declino del 
duo plus grande epidemias, i.e. de illos de 1940 a 1941 e de 1954 a 1955 (Tabula 

Figura 2). Si nos suppone que omne iste casos de surditate congenite esseva 
causate per rubella materne durante le prime trimestre del pregnantia, nos pote 
concluder que le risco esseva plus 0 minus identic in le duo epidemias. 

Un cifra nette mesurante le risco non pote esser computate proque le 
information es insufficiente con respecto al grado de sub-declaration de rubella. 
I] pare certe que iste sub-declaration non excedeva 10%, sed il es probabile que 
illo esseva in le vicinitate de 5 o 6%. 

Le previe epidemias—in que le numero del declarate casos esseva multo plus 
basse—non esseva sequite de un significative frequentia de surde-natos, sed isto 
non significa que le risco non esseva del mesmeordine de magnitude. 
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“LIPOCHROME” HEPATOSIS WITHOUT JAUNDICE: 
A VARIANT OF THE DUBIN-JOHNSON SYNDROME 
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Tue widening use of liver biopsy 
techniques and advances in the knowl- 
edge of bilirubin metabolism have 
greatly furthered the understanding of 
previously obscure hepatic diseases. 
There are now four recognized types 
of familial nonhemolytic jaundice: 1) 
Gilbert's disease and 2) the Crigler- 
Najjar syndrome, a similar but more 
fulminant variety 
characterized by 
circulating 


of the former, are 
increased levels of 
unconjugated bilirubin 
which cannot be excreted by the liver 
(Arias!). This may be due to lack 
of the liver enzyme, glucuronyl trans- 
ferase, or to inability of the free bili- 
rubin to gain access to the site of con- 
jugation in the hepatic cells (Schmid 
and Hammaker* ). 3) A different entity 
was described by Dubin and Johnson 
in 1954*, in which the increased serum 
bilirubin is of the conjugated type, 
and is associated with other hepatic 
functional abnormalities. As the name 
“Chronic idiopathic Jaundice with Un- 
identified Pigment in Liver Cells” im- 
plies, not only have pathognomonic 
pathological changes in the liver been 
present, but jaundice has invariably 
been noted. 4) The type of disease 
first reported by Rotor, Manahan and 


*USPHS Fellow in Hematology, Columbia-Presbyterian Medical Center, New York 
New York; Formerly, Assistant Resident in Medicine, 
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Florentin?, in 1948 is similar clinically 
and biochemically to the Dubin-John 
son syndrome, but hepatic pigmenta 
tion is lacking. 

To this spectrum we wish to add yet 


another variant. in which the patho 


- logical and some of the functional find 


ings of the Dubin-Johnson syndrom 
without, 
jaundice which has been a charactet 


are present, however, the 


istic of every case thus far described. 


Case Report. Mrs. J.A. (GUH U1 
110328), a 45-year-old white woman 
Italian extraction, was admitted to t} 


Georgetown University Hospital on February 
19, 1961, for evaluation of abdominal distre 
Since 1951 she ha 
complained of sharp recurrent fleeting e] 


of 10 years’ duration 


gastric and left upper quadrant pains, last 
ing only a few seconds, and unrelated to fo 
intake 

These pains occurred at least once a day 


ind did not radiate. She denied ever havi 


position, motion, or bowel movement 


associated nausea, vomiting, melena, diarr] 
or constipation, dark urine or clay-color 
stools pruritus, or colicky right 
upper quadrant pain. She had noted flat 
lence and occasional belching, but there w 
no fatty food intolerance. Because of th 
recurrent complaints she had been examined 


jaundic e, 


approximately three times a year since 1952 
by one of us (H.R.W.), but it was not uw 
August, 1960, that tender hepatomegaly first 
appeared. She was admitted to another | 
pital in December, 1960, where her g 
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bladder visualized easily and was completely 
normal by cholecystography. Bromsulfalein 
retention was 22 and 28% in 45 minutes on 
two occasions. Normal time 
included the hemogram, urinalysis, cephalin 
flocculation test, protein electrophoresis, se- 
rum ilkaline phosphatas« and roentgenograms 
of the upper and lower gastrointestinal tract 

The past history was noncontributory. She 
had gone through two 
incident No 
including her 


studies at this 


normal pregnancies 


bloc 


siblings, and 


without 


other relation, 


parents, seven 
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occasions, and the icterus index and prothrom- 
bin time were normal. Bromsulfalein retention 
was 12% in 45 minutes following the intra- 
administration of 5 mg. per kg. of 
weight. Other liver function tests in- 
cluded an alkaline phosphatase of 4.8 Bessie- 
Lowry units 


venous 
body 


(normal less than 3 units), se- 
glutamic-oxaloacetate 
13 units 


rum transaminase of 

(normal less than 20 
thymol turbidity and cephalin floc- 
culation tests. Serum albumin was 3 gm.% and 


serum total 


units), and 
normal 
gm.%. The 


globulin 3.3 serum 


two children, had been jaundiced or 
noted symptoms similar to her own. She did 
not drink to had she been ex- 
| to known hepatotoxic substances. 

On admission, she appeared as a healthy 
but slightly white 
neither jaundice nor scleral 


ever 


excess nor 
Pose 


obese woman, showing 
icterus. Positive 
findiigs were limited to the abdomen, where 
t tender liver edge was palpable 4 cm. be- 
low the right costal margin 

7 hematocrit of 37% and the serum iron 
ind ron-binding capacity suggested a mild 
iron- 'eficiency anemia. Normal laboratory 
resus included a white blood cell count and 


life -ntial, erythrocyte sedimentation rate, 
ted cell osmotic fragility, platelet count, 
tetic locyte count, urinalysis, blood urea 
ttre en, and fasting blood sugar. The urine 
ont. ned neither bile nor urobilinogen on two 


Liver specimen, showing black pigment diffusely involving entire parenchyma ( 


500) 


bilirubin was 0.5 mg. per 100 ml., with 
0.2 mg. being the indirect-reacting type. Ex- 
amination of the upper gastrointestinal tract 
showed slight hepatic enlargement as_ the 
only abnormality. 

Upon performing a liver biopsy with the 
Vim-Silverman needle, the examining physi- 
cian (I.B.B.) noted the gross specimen to 
be greenish-black “like Dubin-Johnson 
drome.” Microscopic examination revealed 
normal hepatic architecture with the pres- 
ence of coarse amorphous brown granules 
within the parenchymal cells in a centrilobu- 
lar distribution. Iron and bile stains were 
negative, and the granules reduced ammonia- 
cal silver and were periodic acid-Schiff posi- 
tive. The diagnosis was “changes consistent 
with Dubin-Johnson syndrome.” 

The results of the biopsy prompted further 


I 
day 
ight 
h 
ined 
1952 
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interviews with the 
tently 


patient, and she consis- 


denied any history of jaundice, gall 


stones, or other hepatic disease in herself 
or any members of her family. She denied 
intensification of her symptoms during preg 


Repeated 
similar to the 
reported above; the total serum bilirubin was 


nancy or respiratory infections 


blood chemistries were values 


less than 0.7 mg. per 100 ml. on two mor 


occasions. 


COMMENTS. Aside from the absence 
cf jaundice and hyperbilirubinemia, this 
patient has the clinical, biochemical, 
and pathological criteria outlined for 
the Dubin-Johnson syndrome*. The 
pigmentary findings in the he ‘pi atic cells 
herein described are similar to those 
previously noted, and have been re- 
garded as pathognomonic of the dis- 
ease. The slides were kindly reviewed 
by Dr. Frank B. Johnson, of the Armed 
Forces Institute of Pathology, who con- 
curred with the diagnosis. Although 12 


of the 50 cases reviewed by Dubin in 
1958" had minimal bilirubin values 
within the normal range during the 


all at one time 
or another had clinical or biochemical 
evidence of jaundice. A review of the 
English literature since that time has 
revealed no cases without similar find- 
ings. Case VIII of Wolf et al.’° was a 
member of an afflicted family and was 
clinically and biochemic: ly normal. 
but the liver biopsy showed only * ‘plus- 
minus” pigmentation which was de 
scribed as being indistinguishable from 
the fine pigment granules noted in nor- 
mal livers. Although it is impossible 
to state that this patient will not be- 
come jaundiced in the future, very few 
instances of symptoms developing for 
the first time after the age of 40 have 
been noted. 

The abnormalities that have been 
noted in the Dubin-Johnson syndrome 
are: 1) accumulation of conjugated 
bilirubin in the serum with consequent 
biliuria; 2) decreased bromsulfalein ex- 


course of their illness, 


cretion despite normal initial hepatic 


uptake (Mandema et al.*); 3) de- 


American Journal of the Medical Sciences * 


1961 


December, 


creased hepatic excretion of organi 


iodinated acids: 4) 


secondary to decreased 


probab rly 


hepatic excretion: 5) various cia 


ities of hepatocellular function; ar 
6) accumulation of an unidentified pig 


ment within the hepatic parenchymal 


cells. Since all evidence points to th 
basic defect to be one of deficient 
hepatocellular excretion, it is tempt 


ing to ascribe the deposition of the 


coarse amorphous granules to accumu 
lation of a normally excreted substanc: 
The centrilobular 


tribution suggests a metabolic gr: idient 


and pe ribiliary dis 


although a quantitative relationship bh 
tween the amount of pigment and th 
degree of jaundice has not been evi 
dent (Dubin*, Ehrlich et al). Al 
though Dubin noted neither variatio1 
in pigment quantity with anicteric 

icteric periods, nor increasing accumu 
lation in biopsies taken as long as 4 


Taft ane 


increase in pig 


vears apart’, a recent report 


Earle®) described an 
ment deposition over a 7-year span 
The histochemical properties of the 
pigment have been extensively invest 
gated, but 


is to its nature 


a great deal of disagreement 
still exists. The distri 
with the 

preperties, 


bution, along histochemi 


ind phy sical suggests 


similaritv to the familv of “wear-a1 

tear’ pigments known as the lipo 
fuscins (Dubin and Johnson‘). How 
ever, in addition to certain staining dif 


ferences between the unidentified 
ment and the 
electron 
vealed 
electron densities and particle 
Ehrlich et al). The 
the pigment has been an 
its further 
mains of 


lipofuscins, recent 
have r 
their intern 
sh pe 
insolubility 
obstacle t 


characterization and it 


micros¢ ops studies 


differences in 


unknown composition nd 
significance. 

The original 
Dubin-Johnson 


desc riptions of th 


syndrome recogn 


variations in the excretion of gallb 


ael 
pat 
stud 
that 
by | 
thos 
Dul 
lete 
the 
thus 
have 
patie 
som 
pert 
betw 


imo 


prov 
bein 


more 


Aw f= 


1 | 
>. | 
ho 
hil 


Burka et al.: 


det dyes and liver function tests from 
patient to patient. Recent biochemical 
studies by Arias? support the postulate 
that the patients originally described 
by Rotor, Manahan and Florentin? and 
those conforming to the description of 
Dubin and Johnson* represent varied 
common functional 
defect. Our patient appears to be an- 
ther variant of this group. It would 
appear that patients may 
have hyperbilirubinemia without he- 
patic pigmentation, 
have 


expre ssivity of a 


thus some 


and, conversely, 
some pigmentation without hy- 


Lack of 


degree 


perbilirubinemia. 1 correlation 
the of jaundice and 
mount of hepatic pigment deposition 


between 
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ease must exist as a spectrum of ex- 
cretory abnormalities, either separately 
determined but linked, or it 
exists in many partial ‘and incomplete 
forms. On the data thus far 
gathered, it is not possible to determine 
which of the possibilities is true. 
Summary. Hepatic 


pi athognomonic of the 


closely 


basis of 


pigmentation 
Dubin-Johnson 
syndrome has been found in a patient 
who has had either 
evidence of 


clinical or 
hyperbili- 
not heretofore 
reported. It is sugge ‘sted that this case, 
as well as those previously described 
with conjugated —hyperbilirubinemia 
without hepatic pigmentation, 


never 
biochemical 


rubinemia, a syndrome 


re pre- 


provides evidence against the pigment sent a variant of the he spatic excretory 

being present only in cases with the abnormalities characteristic of the 

more severe excretory defects. The dis- Dubin-Johnson syndrome. 
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SUMMARIO IN 


Hepatosis 


“Lipochrome” sin Jalnessa: 


INTERLINGUA 


Un Variante del Syndrome 


de Dubin-Johnson 


Picmentation hepatic del typo pathognomonic pro syndrome de Dubin-Johnson 


sse.a trovate in un patiente qui ha 


bioc!iimie de hvperbilirubinemia. 


ne! reportate. 

inor nalitates de excretion hepatic que e 
lohn on. 

bilir: binemia conjugate esseva presente 


Le mesmo vale pro le previemente describite casos 


nunquam manifestate indicios clinic o 


Le caso representa un syndrome non previe- 
Es proponite le these que il se tracta de un variante del 


s characteristic del oe de Dubin- 
1 que hype r- 
sin pigmentation hep: oni 
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BRONCHOGENIC CARCINOMA W 
LEUKEMOID REACTION: PRO 


LEUKOCYTOSIS TO ELEVATED SERUM 
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BABLE NONCONTRIBUTION OF 
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Institute, University of Micl 

Tue finding of an elevated serum 
alkaline phosphatase value in the pres- 
of normal bilirubin 
generally been interpreted as indica- 


ence serum has 
tive of hepatic metastases in patients 
with known malignancies of epithelial 
origin (Fitzsimons, Sommers 
Laipply*, Ross, [ber and Harvey*, Shay 
and Siplet*). This was our interpreta- 


and 


tion some vears ago in a patient who 
exhibited these findings along with a 
leukemoid picture postpneumonectomy 
for bronchogenic carcinoma. At nec- 
ropsy, however, there were enormous 
metastases in the adrenals but none in 
the liver. Moreover, there was nothing 
to suggest sarcoidosis, Hodgkin's dis- 
ease, systemic lupus erythematosus, 
viral hepatitis, or any of the other en- 
tities which may show a similar asso- 
ciation of the serum alkaline phospha- 
tase and bilirubin (Ross, Iber and 
Harvey* ). It seemed likely, therefore, 
that the elevated alkaline phosphatase 
finding in this patient was somehow 
contributed to by the greatly increased 
number of leukocytes or by the in- 
volved adrenals, or both. 

A screening study of selected patients 
was undertaken, therefore, in an effort 
to determine whether elevated leuko- 
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weal 
cyte counts may alter significantly th 

serum alkaline phosphatase value ir 

test for this 


\ brief case summary and t 


conventional laboratory 

enZvme 

findings from a selected group of p 
with elevated 


tients leukocyte counts 


form the basis of this report. 
Material and Methods. case report. 
55-vear-old white male, was first see 
the Pemplk University Medical Center 
1953. tor bronchoscopy following 
sistent cough of several months’ dur 
Diagnosis of a malignant tumor of the 
upper lobe bronchus was made and g 
ipper lobe lobectomy Was performed on ] 
) 1953. Blood examination on this admissi 
revealed the hemoglobin to be 12.5 
The leukocytes numbered 41,400 per 
with 83% segmented neutrophils, 2 
neutrophils, 6% lymphocytes, 3% mono 


eosinophils and disintegrated f 
rhe patient 
covery and was discharged on July 21 


One 


made a good postoperath 


month later he returned with com; 


of vague, generalized abdominal pair 
low-grade fever of 2 to 3 weeks’ dur 
The outstanding physical findings cor 


of tenderness over the entire epigastriul 
marked hepatosplenomegaly. The hemo 
10.1 gm.%, the white cell count w f 
to 94,000 with 71‘ 
mented neutrophils, 14.5% band neut1 


was 


vate d 


per c.mm sec 
5% lymphocytes, 1% monocytes, and 6.5 
integrated cells. Bone aspirati 
September 2, 1953, revealed an activel 


ular marrow with marked increase it 
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liferation of cells of the granulocytic series ostomy was necessary on October 1, 19 


consisting mainly of relatively mature el He expired 2 days later 
ments. Erythropoiesis was relatively decreased Postmortem examination revealed petec! 
These findings were thought to represent a hemorrhages of the gastrointestinal tract 
leukemoid reaction, but chronic granulocytic sence of the upper lobe of the right h 
leukemia could not be excluded. The serum surgical and enlargement of the p 
uric acid was 8.8 mg. per 100 ml.; liver — tracheal and parabronchial nodes. The | 
function tests gave the following results showed only enlargement and congestion 
cephalin flocculation, +2; thymol turbidity, no metastases. The adrenals, however, w 
2.5 units; Bromsulfonphthalein test, 3.3% re- replaced by huge masses of hemorrhagic 
tention; 1 min. bilirubin 0.13 mg. per 100 — crotic tumor which on microscopic exam 
mi., and total bilirubin, 0.27 mg. per 100 ml tion proved to be metastatic squamous 
and serum alkaline phosphatase, 21.44 units carcinoma (Fig. la and b 
(Shinowara, Jones and Reinhart’). Urinalysis PATIENT MATERIAL. Five patients with el 
was negative; the specific gravity was 1.015 vated leukocyte counts were selected for st 
The findings were interpreted by one of from. the Pempl University Hospital Hy 
us (C.Z.) as indicative of probable meta tology Service. The age, sex, diagnosis 
static neoplastic disease of the liver which — pertinent laboratory data for each subject 
in turn, had presumably given rise to a iven in Table 1, along with similar infor 
leukemoid reaction and elevation of the serum tion concerning the above reporte d 
alkaline phosphatase. Fever continued and 1 
the patient grew progressively worse. He ce procepures. Blood was drawn from 
veloped pharyngeal edema for which trache respective patients and aliquots place 
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plain 


taining appropriate 
need oxalate 


pl 


Iter 


fi with a capillary pipette 


which the 


fractions 


stand for 
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tubes for tubes 
amounts of dried bal 
as anticoagulant for leukocyte 


Phe tubes 


2 hours at 


serTuin and in 


wert allowed to 


l to room temperature 
serum OF plasma Was drawn 


| hie pl iSilla sp cl 


us were lightly centrifuged for a few 
nutes, and then with a capillary pipett 
irated into upper middle ind bottom 
wrtions. Total leukocyte counts and alkaline 


n sphatas« 


were performed 
each portion. At the outset, erythrocyte 
nts were also done on each specimen but 
r numbers were negligible in all but the 
ttom layer. Moreover, when a suspension 
f red blood cells was added to a specimen 
f upper layer plasma, there was no change 
the alkaline phosphatase value from that 
g a. Gross appearance of adrenals and kidneys of patient, J.1 
ent f£ adrenals. b 


determinations 


The same organs in sagittal section reveal the 
(from primary bronchogenic carcinoma ) 
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before their 
pre scence ot 


the bottom 


obtained addition. For this rea- 


son, the erythrocytes in 
le vt 


purpose Ss 


layer the 

preparations was discounted for the 
of this 


plasma 


study 


The King-Armstrong method was employed 


for the alkaline phosphatas« determinations 
on both the serum and plasma-leukocyt frac- 
tions. Leukocyte alkaline phosphatase stains 
ind Kaplow counts’ were ilso made with 
blood films from 4 of the patients studied 


Results. The pertinent test findings 
the for Case 1, 


as well as value 


are 
given in Table 1. 


a. SERUM ALKALINE PHOSPHATASE. As 


can be seen. the serum alkaline phos- 


Note massive enlarge- 


extensive metastases 


130754 The 
not remarkable in 
the test subjects (Cases 2 to 6). 

b. PLASMA ALKALINE PHOSPHATASE. 
With the exception of chronic granu- 
locytic leukemia in which the neutro- 
philic elements are known to have 
greatly diminished amounts of this en- 
zyme (Kenny and et Tanaka, 

Valentine and Fredricks’ ), the alkaline 
phosphatase value omens increased 


phatase values were 


as the total number of leukocytes con- 
tained in the respective plasma frac- 
The most striking con- 
tribution of leukocytes to the alkaline 
phosphatase results, as might be ex- 
pected, was obse rved in the tests on 
the leukocyte-plasma concentrates from 


tions increased. 


the 2 subje cts with polycythemia vera. 
in one patient with this 
disorder (Case 2), the serum alkaline 
phosphatase was 7.3 K.A. units on May 
27. 1959. At this time the total leuko- 
cyte count of peripheral blood was 
65,000 per c.mm. The value for alka- 
line phosphatase activity on the plasma 
fraction with 700 le ukocyte ‘Ss per C.mm. 
was 8.8 K.A. units; the fraction with 
17,200 leukocytes per was 29 
K.A. units; and the plasma fraction 
with 245,000 leukocytes per c.mm. 
vielded a value of 121 K.A. units. After 
almost 2 months of treatment with tri- 
ethylene thiophosphoramide ( Thio- 
TEPA), this patient's serum alkaline 
phosphatase was 6.3 K.A. units, while 
the values for the respective plasma 
fractions were 6.2 (no leukocytes ), 7.7 
(no leukocytes), and 15.8 K.A. 
(8.000 le ukocytes per c.mm). 
The highest value for alkaline phos- 
phatase activity was obtained with a 
plasma-le ukocyte fraction from the sec- 
ond patient with polycythemia vera 
(Case 6). The plasma fraction from 
this patient which contained 263,500 
leukocytes per c.mm. vielded an alka- 


For ex: imple, 


c.mm. 


units 


line phosphatase value of 389 K.A. 
units. 
Although the changes in alkaline 
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phosphi itase activity were in the sam 
direction in the leukocyte- -plasma fra 
from the nonleukemic 
they were much less extreme than thos 


tions 5 
noted in the preparations from the 
polycythemia patients. 

It should be clear 
that the 


Discussion. fron 


the foregoing results 
alkaline 
significantly leukocyte 
alkaline phosphi itase if the convention 
al laboratory carefully 
This is in keeping with thy 
Bodansky! wh: 


phosphatase 
influenced by 


technique 
followed. 


early observations of 


demonstrated that clotting per se does 


contribute to the alkaline 
phosphatase value. He noted that hand 
ling of clot, 
violent, ised the serum phosphatas: 
slightly if at all. Simult 

neous determinations of alkaline shin 


not serum 


even when deliberatel 


activity only 
phatase in oxalated plasma specimen 
less than the 
serum values. Serum specimens store 
for 24 
veloped a paradoxical increase in phos 
phatase activity. This 
aged 10%, but could be 
specimens were left 
ture or incubated at 37° C. 

Thus, while the alkaline pas 
phatase value may be modified by tec! 
of chang 


is not of an order that would serve 


averaged 10% respectis 


hours in the refrigerator d 
increase ave! 
greater if tl 
at room temper 


serum 


nical factors, the magnitude 
plausible explanation for the finding 
The test findings in tl 
nonleukemic leukocytoses indicate th 
the presence of sufficient leukocytes 
the test plasma 
enough phosphatase to 1 
normally high value. However, th 

rum specimens from the same subject 
prepared in the 
normal range values despite the cl 


in our Case 


could — contribut 


vield an 


usual manner, 
ical leukocytosis. 

It appears reasonable, therefor 
exclude the leukocytes as the 
elevated serum alkaline phosphate’ 
value in the patient with metastat 


source 


serum 
values are not 


bi 
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cl 
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uri bronchogenic carcinoma to the adrenals — and elevated serum alkaline phospha- 
ra (Case 1). Since the liver was also ex- tase activity were detected in a pa- 
cts cluded on the basis of necropsy find- tient after pneumonectomy for bron- 
LOSE ings, there remains the possibility that chogenic neoplasm. Necropsy revealed 
the the adrenal tumor masses evoked, or enormous metastases to the adrenals 

themselves produced, alkaline phospha- but with no evidence of metastases to 
rom tase which entered the general circula- the liver or other organs. This case is 
rum tion. This possibility was not  enter- reported. 
not tained while the patient lived. It is 2. Serum alkaline phosphatase values 
cyte mentioned, however, in order to alert} were not remarkable in selected pa- 
tion others who may encounter similar pa- tients with high leukocyte counts. 
fully tients since there are now immuno- While tests on plasma fractions con- 
the logic and electrophoretic techniques taining large numbers of nonleukemic 
wh which can be applied to detect the leukocytes showed increased alkaline 
does specific tissue source of alkaline phos- phosphati ise activity, the data indicate 
aline phatase. Schlamowitz and Bodansky, that no significant contribution from 
yand for example, have demonstrated that leukocytes occurs during performance 
‘ately serum phosphatases precipitable by of the procedure on serum obtained in 
atast antibone serum account for 40 to 59% the conventional manner from clotted 
vulta of the total serum phosph: itase activity blood. 
phos in normal individuals, while as much 3. Since the liver and the leukocytes 
men as 94% is precipitable by this anti- appear to be excluded as the source 
tive serum in individuals with elevated of increased serum alkaline phospha- 
tore levels of serum phosphatases and skel- _ tase in the patient with adrenal metas- 
r de etal metastases". Only by an extension — tases, the suggestion is made that the 
phos of such techniques will it be possible adrenal tumor masses may have evoked 
avel to elucidate more specifically the role or themselves produced alkaline phos- 
if tl of adrenal metastases, as in Case 1, or phatase which entered the general cir- 
yper of other nonhepatic metastases as po- culation. Evidence to support this hy- 
tential sources of phosphatase which in pothesis, however, was not obtained 
ph turn may be reflected by significant in- and will need to come from procedures 
, tec crease of this enzyme in the patient's which can detect and identify the re- 
han serum. spective tissue sources of this enzyme. 
rv Summary. 1. A leukemoid reaction 
nding \CKNOWLEDGMENT: The authors wish to express their grateful appreciation to Miss 
- Elizabeth Moses and Mrs. Roberta DiVito for technical assistance in the course of this study. 
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SERUM ENZYMES IN INTRA-ABDOMINAL 


By Roserr T. 


ASSOCIATE 


MANNING, 
IN MEDICINE 


DISORDERS*® 


M.D. 


AND 


MIAHLON H. 


PROFESSOR 


(From the Department of Medicine, The 
Kansas City, 


Tue diagnosis of abdominal pain of 
astuteness, 
luck. 


The clinician utilizes numerous labora- 


obscure etiology re quires 


perspicacity and an element of 
tory aids to assist him when confronted 
with such a diagnostic problem. One 
such aid, occasionally of assistance, is 
the alterations which occur in various 
serum enzyme activities as a result of 


disorders of the abdominal viscera. 
West and Zimmerman have published 
excellent reviews of this general sub- 
ject? 

Since the original reports of Gold- 
Pineda and Rutenburg*:*-*$ 
cerning alterations of 
peptidase (LAP ) 
cinoma of “ug pancreas, we have been 
1 alterations of LAP activ- 
ity in the serum of patients with varied 
abdominal pathology (Arst, Manning 
and Delp’). ). This Ms is a summary 
of certain serum enzyme changes note “d 
in patients suffering from intra-abdomi- 
nal disease with particular reference 
to carcinoma of the pancreas. 


barg, con- 


leucine amino- 


occurring with car- 


interested i 


Methods and Materials. Serum LAP activ- 
ity, and one or more of the following serum 
enzyme assays were performed on 1,671 pa- 
tients seen at the University of Kansas Medi- 
cal Center: 
.(GOT) 
pyruvic transaminase 


Frankel’ ), alkaline 


(Sigma!?), amylase 


glutamic-oxalacetic transaminase 
(Reitman and Frankel?), glutamic- 
(GPT) (Reitman and 

phosphatase (AP) 
(Sigma!®), and _ lipase 


DELP, 


M.D. 


MEDICINI 


University of Kansas Medical Center, 
Kansas 


Sigma!! All but a few samples were c 
lected in the before breakfast, th 
separated and frozen until teste 
Three hundred fifteen of these 


disorders produc Ing 


morning 
seTurn 
patients had 
abdominal pain with 
without jaundice. 

Phe dia 


umon duct stone or stricture 


gnoses of carcinoma of the pancrea 
and hepat 
metastatic disease were all confirmed at ¢ 
re mainder of tl 
laborato1 


plor: ition or necropsy. The 


diag moses were based on clinical, 


ind roentgenographic findings 


Results. LEUCINI A MINOPEPTIDAS! 
AND CARCINOMA OF THE PANCREAS. The 
reports of Goldbarg, Pineda and Ruten- 
burg® and others (Bressler, For- 
svth and Klatskin?, Hammond, Rosenak 
and Khoo*®, Shay, Sun and _ Siplet* 
suggested that elevation of LAP actis 
ity occurred early in the course of 


1.6.58 


cinomatous involvement of the pan- 
creas. We 
any disorder producing obstruction of 
the hepatic ductular system will in- 
crease serum LAP activity (Arst, Man- 
ning and Delp! ). Table 1 the 


results of LAP assavs 


have noted, however, that 


patients w th 
including carci- 
noma of the pancreas. Table 2 contains 
the data referable to the 
enzymes studies in the 23 patients w th 
proven ‘carcinoma of the pancreas. 

All patients with common duct stone 
or stricture had LAP values over 200 
units, as did the majority of patients 


abdominal disorders, 


varied serum 


°Supported in part by Grant A-1709, National Institute of Arthritis and Metabolic Dise: 


National Institutes of Health, U.S.P.H.S. 
( 132/756 
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Manning and Delp: 


with malignant disease involving the 
pancreas or liver. Conversely, all pa- 
tients thought to have had psychophysi- 
ologic gastrointestinal problems, duo- 
denal ulcer and uncomplicated divertic- 
had below 200 
while not an absolute index, 
LAP activity in the serum may be use- 
ful in separating patients with psycho- 


ulosis. values units. 


Thus, 


TABLE 1 
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CARCINOMA NOT INVOLVING THI 
BILIARY 


LIVER, 


PANCREAS (52 pa- 


rRACT OR 
tients ). Eleven patients w ith carcinoma 
of the breast and 16 with carcinoma of 
the lung had 
enzyme One 
with carcinoma of the lung had an 
LAP of 185. Of 8 patients with carci- 


noma of the prostate, 2 had increased 


normal values for all 


measurements. patient 


SERUM ENZYME TESTS IN ABDOMINAL DISEASE 


Leucine Aminopeptidase 


Disorder Total Cases 

Carcinoma— Pancreas 23 

Common duct—stone 15 
or stricture 

Pancreatitis 12 

Cholelithiasis and 38 
cholecystitis 

Psve hophy siologi 
GI reaction 

Duodenal ulcer 3o 

Diverticulosis—itis 21 
Colitis 

Metastatic disease 20 
of liver 


Hepatitis 
Laenne« irrhosis 47 
Postnecrotic cirrhosis 


*patient jaundiced 
ffour were young adults 


physiologic gastrointestinal reactions 
from those with organic disease. We 
would point out, however, that the 
sime may be said for AP values. 

METASTATIC CANCER IN THE LIVER. 
(29 patients). This group excludes 
those with pancreatic carcinoma invad- 
ing the liver. Seven had normal SGOT, 
SGPT and LAP values. In 21, the LAP 
was over 200 units and of these, seven 
hed SGOT or SGPT values between 
100 and 200 units. One patient had a 
normal LAP value with an SGOT of 
6S and GPT of 30 units. 

The alkaline phosphatase activity 
w.s consistently elevated, only 2 of 
th: 29 determinations being normal. 
Fcurteen had AP values over 8.5 milli- 
mile units. 


Vormal 150 WW) over 
2 ) l 15 
0 0 12 
7 ) 0 
8 6 
0 0 
19 ] 0 
7 2 
2 0 6 
14 
2 l 
LAP activity of less than 200 units, 


the remaining enzyme measurements 
being normal. Two patients with mela- 
noma had normal values for all en- 
zymes. 

Ten patients with Hodgkin's disease 
were studied; 7 had normal LAP and 
3 had values over 200 units (2 of the 
3 were over 350). It is not known 
whether the latter patients had hepatic 
involvement. All had normal alkaline 
phosphatase values and only one had 
an SGPT elevation, that to 104 units. 
Three patients with lymphosarcoma 
had normal values for all tests except 
one who had an LAP value of 184. 

HEPATITIS (35 patients). LAP values 
were usually mildly elevated (Table 


1). Transaminase alterations were 
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consistently and markedly increased as 
expected, the SGPT 
higher than the SGOT. 
ing was true in all but 5. AP values 
normal in 8; between 3.0 and 8.5 


were 


TABLE 2 


5 69 M 


21 60 M 
22 54 M 
23 72 M 


usually 
The latter find- 


being 


the 6 patients 


ENZYME CHANGES IN ARCINOMA 


LAP 
900 
150 


850 
S40 
S10 


750 


$15 
710 


20 


SGOT 


340 


88 


101 


SGPT 1 nu } 
3 
120 
3 
227 
+S 111 1.1 
12 
16 151 1.7 
17 75 0.5 
If 47 0.3 
172 
$3 
257 1.7 
12 
185 2.5 
162 1.0 


with LAP values over 
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THE PANCREAS 


Head 


Tail 
Body 


Body 
Head 
Head 


Head 
Head 


Head 
Body 


in 26: and, over 8.5 in only one patient. 
The latter case was a young girl with 
viral hepatitis with prolonged jaundice 
due to intra-hepatic cholestasis. All of 


50 
\ 


but 
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100 
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Non 
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ise 


|| 
| ic] 
cour: 
Cu 
B shin 
Py / Ties 
Case No OL Sel iP 7 tal D Lo Vet 
$5 25.7 2.6 Head 
2 74 M 6.4 50 r1.0- 12.0- Head — 
20.6 14.1 
3 77 F i 19.0 155 2.5 0.9 Head 
59 || 0.7 5 +.1 2.4 ? 
12 58 — 
3.9 264 $.2 21— Head CSS 
2.7 rhe 
655 In 2 
6 72 F 505 13.5 7.2 t.0- Head not 
28.4 15.5 
700 $1.4 CH 
7 52 615 7.4 1.9- Head } 
7.1 tes 
8 71 M 600 7.6 | | 3.4 1.8- Head t sis. } 
9 81 M 355 6.5 2.8 1.8 Head 
lu 
575 nits 
10 70 M 570 71 2.7 1.3— Head nod 
15.2 10.6 
11 52 M 550 13.1 67 15.1 10.1 Pail ' n 4 
19.2 11.5 Bod 
535 il) 
12 68 M $50 15.8 66 15.8 10.4 Plead rea 
13 48 M $15 3.9 85 8.5 +.7 Head H 
10.8 19.5 12.0 lay 
14 78 M 410 6.8 52 6.3 5.5- Head _ 
26.6 16.2 
15 55 367 $.3 $2 
270 3.8 $5 12.5 8.3 ecu 
16 75 M 200 5.1 +4 0.6 0.3 re 
207 nits 
272 7 nits 
17 $7 M 200 3 17 0.3 0.1 , a 
18 80 M 180 3 = 5.9 3.4 p 
19 73 M 174 iF 37 15.6 a3 
11.1 ran 
20 93 M 170 $.5 25.5 16.0 4 f th 
$6.2 26.2 ) h 
165 1.7 0.3 0.1 
125 nits 
108 1.4 0.3 
ca 
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units 


had alkaline 


values greater than 


phi sphatase 


5.5 millimole units, 


but only one was over 8.5. as noted. 


Each patient had a protracted clinical 

COUTSC 
CIRRHOSIS, WITH ASSOCIATED ALCOHOL- 

LAP values are 


‘Transaminase 


isM (47 patients . The 


shown in Table activ- 


ities were normal in 8. Eleven had one 
r both GPT or GO] values in- 
reased, but less than 100 units. The 
remainder (28) had values between 
100 and 200 units. GOT was greater 
han GPT all but 2 of these patients. 
None “hcp a value over 200 units for 
ither transaminase. Alkaline phospha- 


but 
and 


ase was normal in 30: increased, 
units in 14, 
10 millimole 


In 2. alkaline phosphatase 


less than 5 millimole 


me had a value of units. 


activity was 
not measured. 

CIRRHOSIS WITHOUT ALCOHOLISM. 
placed in this 
itegory on the basis of proven cirrho- 
LAP values 
Transaminase 
normal in 3, less than 100 
200 and 300 units 
and in one patient the GPT was 


70. Alkaline phosphatase was normal 


lwelve patients were 


lcoholic historv. 


Table 1. 


sis, but no a 
ire shown in 
\ ilues were 
nits in between 


n 5, 


n 4 and in the remainder was less 

than 6.5 millimole units. GPT was 

reater than GOT in 6. 
HOLECYSTITIS-CHOLELITHIASIS LAP 


Table 
ses were all but 3 in whom 
SCOT elevations of less than 100 units 
ccurred. Alkaline phosphatase was ele- 
ited in 9 but not 6.0 millimole 


alues are found in Transami- 


normal in 


above 


nits, and in 6 the level was below 4 
nits. 
OMMON DUCT STONE OR STRICTURE. 


Table 1. 
normal in 3 
f the 15 patients. Of the remaining 12, 
0 had GOT GPT values between 
0) and 200 and 2 had levels over 200 
nits. In 6 of the 12, the GPT 
wrcater than GOT. 


P values are recorded in 


lransaminase values were 


Was 


SERUM ENZYMES IN INTRA-ABDOMINAL 


DISORDERS 


135,759 


CHLORPROMAZINE JAUNDICE. Two pa- 


tients were seen with jaundice attrib- 


uted to receiving chlorpromazine. En- 
zyme values were: LAP, 200 and 320; 
GOT, 116 and 135; GPT, 15 and 37; 


AP, 8.3 and 9.0. respectively. 

ACUTE CHRONIC PANCREATITIS (12 pa- 
tients). Five patients had 
LAP activity. In 3 of these 
than 200 units. in the 
than 350. The transaminases were less 
than 100 units in each of the 12 pa- 
tients. Alkaline phosphatase values 
were within normal limits for each. 


increased 
it was less 


and others less 


PSYCHOPHYSIOLOGIC GASTROINTESTINAL 
REACTIONS (43 patients). LAP 
Table 1. All other 
within normal limits with 
the exception of 3 patients who showed 
an increase of both GOT and GPT 
greater than 100. GOT 
was greater than GPT in each of the 3. 

Discussion. It was originally hoped 
that leucine aminopeptidase activity in 
the serum could be used spe cific: ally to 


values 
are shown in en- 


7Vines were 


values, none 


detect the presence of carcinoma of the 


pancreas. This has not proved to be 


the case. 
Alkaline phosphatase values and 
leucine aminopeptidase values usually 


change parallel fashion, so that the 


information gained from one test over- 
laps the other. However, in the patient 
who does not have increased alkaline 
an elevated leu- 
aminopeptidase value over 350 
units is highly suggestive of pancreatic 
involvement by carcinoma (Case 4). 
The major divergence of LAP and AP 
values occurs in the pregnant woman 
(Arst, Manning and Delp') 

Elevations of GOT and GPT activity 
occurred in all categories of patients 
except those with functional com- 
plaints. The great majority of these ele- 
vations were less than 100 units. Eleva- 
tions between 100 and 300 units were 
most common in patients: 
ing from hepatitis, 2) 


phosphatase activity, 
cine 


1) recover- 
having biliary 
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obstruction, and 3) hepatic metastases. 
The greater change usually occurred in 
the GOT values. Acute liver injury is 
usually associated with GPT levels 
which exceeded the GOT elevations. 
In this study, only patients with viral 
hepatitis had transaminase values in ex- 
cess of 500 units. All but 2 patients with 
cirrhosis showed GOT values which 
exceeded those of GPT. 

\ combination of leucine aminopepti- 
dase over 200, SGOT between 100 and 
300 (and greater than GPT) and alka- 
line phosphatase over 6 millimole units 
is suggestive of metastatic disease of 
the liver. No patient with a proven 
common duct obstruction had a leucine 
aminopeptidase value below 200 units 
and the majority had values over 350 
units. 

Summary. Three hundred and fifteen 
patients with various disorders produc- 
ing abdominal pain were studied by 
assay of serum: leucine aminopeptidase 
(LAP), glutamic-oxalacetic transami- 
nase (GOT), glutamic-pyruvic trans- 
aminase (GPT), and alkaline phospha- 
tase activity (AP). 
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LAP elevations were most comm 
with disorders obstructing the con 
mon bile duct, as was true for A 
values. LAP elevations without AP i: 
crease however, were highly suggestis 
of carcinoma of the pancreas. 

Metastatic disease of the liver w 


associated with moderate elevations of 


all 4 enzymes. 

Acute hepatic injury reflect 
chiefly in transaminase elevations wit 
GPT being higher than GOT. Less cvt 
toxic forms of liver disease, that 
cirrhosis and metastatic disease, we 


usually associated with GOT values 


greater than GPT and elevations of | 
than 500 units. 

Patients with psychophysiologic g 
trointestinal reaction were negative | 
all assavs. 

None of the enzyme assavs by its 
was diagnostic, but in combinati 


their usefulness was considerably 


hanced in distinguishing patients wit! 
varied abdominal disease from norma! 


individuals and from other memb« 
of the group. 
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FUNGISTATIC EFFECTS OF CELL FREE HUMAN SERUM® 


By Geracp L. Baum, M.D. 


AND 


Dorotruy Artis, B.S. 


the Mycologs Laboratory Re arch 


the Department of Me dicine, 


ANTIBACTERIAL Qualities of cell free 
human blood serum have been known 
since the first description by Nuttal in 
ISSS ( Jacox™ ). Specific antibodies have 
been found to explain only part of this 
activity. 

Nonspecific bacteriostatic bac- 
tericidal effects have been described 
by several authors and it now appears 
that more than one such antibacterial 
(Dancis and Kunz’, 
Ekstedt*, Hirsch®, Jacox*, Kochan and 
Raffel’, Mvyrvik and Weisner'!, Wood 
and Ono'*. Wood, Ono and Bessey! ). 
Complement has been found essential 


system  ewnists 


in some studies and not in others. The 
complexity of the effect has been indi- 
cated by the work on properdin 

Lepow et Pillemer et 
Wardlaw and Pillemer" ). 

Nonspecific antifungal activity of cell 
free human blood serum has been de- 
scribed by several workers in relation 
to lermatophytes (Avres and Ander- 
sol Lorinez, Priestly and Jacobs 
Peck, Rosenfeld and Glick'?, Roth et 
al and molds (Gale and Welch*). 
Inhibition of 
scribed by Roth et al."* and a similar 
effect on Cryptococ cus neoformans was 
noted by the present authors. The 


lo 


Candida was first de- 


present report is intended to summar- 
ize our current observations and to 
emphasize the incomplete understand- 
ing of the nature of the factor or factors 
res; onsible. 


Section, Veterans Administration Hospital and 
University of Cincinnati College of Medicine, Cincinnati, Ohio ) 


Materials and Methods. The blood serum 
used was obtained by the standard sterile 
technique of venepuncture using a tourniquet, 
needle and very little, if any, 
negative pressure on the syringe. Within 60 


a 20-gauge 


to 120 minutes of drawing, the serum was 
separated and was frozen at —20° C. When 
the experiments were set up the serum was 
thawed and sterility tests done In early 
studic Ss, Serum from individual donors Was 
Later, however, 
due to greater demand for serum, pooled 


used for each experiment 


serum from 4 to 10 donors was used. Elec- 
trophoretic curves were obtained on repre- 
sentative sera, both individual and pooled, 
and all fell within the normal range, except 
for occasional low albumin levels. Donors 
were patients, employees and physicians at 
the Veterans Administration Hospital, Cincin- 
nati, Ohio. 

The organisms tested were Cryptococcus 
neoformans, Sporotrichum schenckii, Candida 
albicans, Histoplasma capsulatum, Blastomyces 
dermatitidis, Penicillium species and Asper- 
gillus species. The Crytococcus was obtained 
from a human case of cryptococcosis at nec- 
ropsy, the S. schenckii came from a human 
skin lesion, the C. albicans and the H. capsul- 
atum were isolated from human sputum, and 
the B. dermatitidis was isolated from a human 
skin lesion. All five organisms were charac- 
teristic grossly and microscopically. The Peni- 
Aspergillus were observed 
by gross cultural and microscopic character- 


cillium and the 


istics to be typical of their species 
For all but the Penicillium and Aspergillus 
species, the experiments were set up in the 


following way: A system of 7 serum and 7 


control tubes was set up. In each of the 7 
serum tubes, 2.25 ml. of Sabouraud’s broth 
and 2.25 ml. of serum were mixed. In each 
of the control tubes, was placed 4.5 ml. of 
Sabouraud’s broth only. A suspension in 


saline was then made of a 48 to 72-hour old 


esented at the 42nd Annual Meeting of the American College of Physicians, May 8-12, 


L9¢ Miami Beach, Florida. 
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subculture of yeast cells of the test organism In the case of the Aspergillus and Peni 
The C. neoformans and C. albicans wer lin i suspension of mycelia was mad 
grown on Sabouraud’s agar at 20° C. The saline and 0.5 mil. of this was added ¢ 
H. capsulatum, B. dermatitidis and = S$ serum and Sabouraud’s broth tube prepa 
schenckii had each been grown in the veast 1c noted ahove and to a tube of broth ak 
phase on blood agar or Kurung’s egg medium = Qyly one tenfold dilution was made. si 
at 37° C. The concentration of veast cells the suspension obtained was not homogene: 


in the suspension was 50 million per ml 
0.5 ml. of this was added to the first of the 
7 serum tubes and the first of the 7 control 


of that human serum mixed with Sabor 


contents of the first tube in both serum and aud broth exerts an inhibiting efk 


CRYPTOCOCCUS NEOFORMANS 
SABOURAUD’S ALONE 


C-1 


SABOURAUD'S + SERUM 


Ke 


4. OVER 100 
4 
3. 50 - 100 
4 
2s 10 - 49 
1. BELOW 10 
° ° “ 
So 
3 
w 
Fig. l —Eflect of human serum on the growth of ( ryptococcus neoformans 
control sets was added to the second tubs on the growth of C. neoformans 
This same procedure was carried out through = g¢efenckii and H capsulatum 
all 7 tubes in each set. The concentration of 


organisms in both sets then ranged from 5 growth o 8. dermatitidis is enhat 
million per ml. to 5 per ml. These tubes were while the growth of C. albicans, P 
then incubated from 48 hours to 10 days at cillium species and Aspergillus sp 
the end of which time Sabouraud’s agar pour 
plates were made with 0.5 ml. aliquots from 
each tube in both sets. These plates wert 
incubated at 20° C. for at least 4 to 6 weeks ; 
and growth was recorded quantitatively serum + broth growth of C. neoforn 
wherever possible. is noted. In only one of six tests 


is not influenced in the experime 
system used in this study. 
In Fig. 1, comparison of control 


Results. Results of this study 
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there absence of complete inhibition in Figure 5 shows results with H. cap- 
at least one tube. In this trial, there was  sulatum and demonstrates one of the 
definite inhibition noted however. All difficulties of working with slow grow- 


controls resulted in heavy growth. ing organisms since growth in the lower 
Figure 2 is a typical example of the _ titer control tubes was not of the same 
results obtained. magnitude as that seen with the pre- 

fo rule out simple dilution as the vious organisms. However, the inhibi- 


GROWTH OF CRYPTOCOCCLS NEOFORMANS 
INHIBITED BY HUMAN SERUM 


INOCLLUM 


5.000 CELLS 


500 CELLS 


50 CELLS 


SABOURAUD'’S SABOURAUD’S SABOURAUD'S 


ALONE WITH SALINE WITH SERUM 
(50:50) (50:50) 
Fig Note confluent growth of C. neoformans on plates poured from Sabouraud’s broth 


milar growth on plates poured from Sabouraud’s broth diluted with saline compared 
with sparse discrete growth on plates poured from Sabouraud’s broth diluted with human serum 


factor causing less growth in broth + _ tory effect in the serum tubes was con- 
erunn tubes, broth was diluted with — sistent and in Fig. 6 it becomes clear 
sali in the same proportions as the how sharp this was as compared with 
brot!) serum mixture. As can be seen the control. 

in Fig. 2 no inhibition occurred. Growth of B. dermatitidis is demon 


Fisure 3, showing results with S. strated on Fig. 7 and again empha- 
sche ickii, is not as dramatic, but defi- sizes the difficulty of working with a 
nite inhibition was noted in all five slow growing fungus since the time that 
tests though in one it was of slight the control pour plates were kept may 
deg: e. Control growth was heavy uni- not have been sufficient to allow them 
form y as is exemplified in Fig. 4. to show as luxuriant growth as did the 
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serum plates. In anv case, the fact is 
quite clearly that serum = en 
hanced growth of B. dermatitidis is 
consistently greater than the control 
growth. Figure 8 makes the sharp dit 
ference apparent. 


made 


No difference in control and serum 
enhanced growth of C. albicans, Peni 
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Discussion. The problem of resis 
tance to infection is a broad one whicl 
has involved many disciplines in medi 
cal research. One of the most impor 
tant aspects of resistance has been the 
of both cellular and plasin 
fractions of blood. 


action 


In human plasma or serum, or both 


cillium and Aspergillus species was there are specific antibodies, the char 
noted. acteristics of which have been fairh 
SPOROTRICHUM SCHENCKII 
SABOURAUD’'S ALONE 
c-3 
Cc-2 
OVER 100 
50 - 100 
10 - 49 
Pw. BELOW 10 
S$ 
“ 
Fig. 3 Effect of human serum on the growth of Sporotrichum schenckii 
This study pointed out that the or- well described. These are — relate 


ganisms which become mycelial dur- 
ing incubation are difficult to handle 
because of the obvious inconsistency of 
the distribution of organisms in the 
0.5 ml. aliquots used to make the pou 
plates. For this reason 2-day instead of 
10-day incubation periods of the broth 

serum and control systems was used 
but only with B. dermatitidis did this 
make much difference. 


mainly to the gamma globulin fractiot 
The nonspecific immune reaction 


serum are poorly understood. In 

tion of growth of microorganisms hi 
been frequently noted as a nonspecih 
response. In the case of properd 

least, this is related to compl eI 
Pillemer et Wardlaw and Vill 
mer!” ), Nonspecific resistance doe. 
appear to emanate from the ganm 


Discrete 


GROWTH OF SPOROTRICHUM SCHENCKI 
INHIBITED BY HUMAN SERUM 
INOCULUM 


5.000 CELLS 


500 CELLS 


50) CELLS 


5 CELLS 


SABOLRAUD'S SABOURAUD'S 
ALONE WITH SERUM 
(50:50) 


sparse growth characterizes Sabouraud’s+serum plates while much heavier 
growth Is noted on plates from Sabour iud’s alone 


HISTOPLASMA CAPSULATUM 
AUD’S ALONE 


OVER 100 


50 - 100 


10 - 49 


BELOW 10 


5,000,000 
500,000 
50,000 


Effect of human serum on the growth of Histoplasma capsulatum 
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globulin fraction of serum and does not 
depend on previous antigenic stimula 
tion tor existence. 

The inhibitory influence on growth 
of C. neoformans, S. schenckii and H 
capsulatum was found unrelated to 
past infections and appears clearly to 


INOCULUM 


5.000 CELLS 


500 CELLS 


50 CELLS 


5 CELLS 


Fig. 6.—Definitely heavier growth is noted 


be part of the nonspecific resistance of 
the serum. Previous studies have shown 
that inactivation of serum at 56° C. 
for 30 minutes has little effect on this 
(Baum and Artis?). Accord 
ing to Roth et al., 30 minutes incuba 
tion at 60° C. does destrov the effect"' 
Finally all sera used, whether from 
one person or from a pool, showed a 


respi mse 
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GROWTH OF HISTOPLASMA CAPSULATUM 
INHIBITED BY HUMAN SERUM 


SABOLRAUD'S 
ALONE 


those poured from s¢ 
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similar magnitude of response. Thi I 
appears to indicate that the inhibitor the 
substance or substances are present a nk 
an intrinsic characteristic of serun the 
Studies are now in progress to ci al 
termine which of the serum fractior " & 
contains this inhibitory substance blo 
( 
( 
( 
SABOURAUD'’S 
WITH SERUM 
(50:50) 
plates poured from Sabouraud’s brot!l 
rum diluted broth 
complex, or both. Preliminary results & Oth 
tend to corroborate the work of lot hibi 


et al. that gamma globulin is not tl 


ent 
fraction involved'*. It will be of par Spor 
ticular interest to determine whethe aps 
the inhibition of the three organisn Can 
is ac complished by the same factor that ind 
appears to enhance growth of B. di Cry 


titidis. 
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Just how this serum effect relates to 
the development of human disease is 
unknown but it appears significant that 
the three fungi inhibited are all human 
pathogens found abundantly in nature. 

Summary. by human 
blood serum. of Cryptococcus neofor- 


Inhibition 


Artis: 


CELL FREE HUMAN SERUM 767 
in media consisting of human blood 
serum and Sabouraud’s broth in equal 
parts. Control ot 


broth alone were used. Various sized 


tubes Sabouraud’s 
inocula of each organism were used. 
At the end of the period of incubation 
pour-plates were made with Sabour- 


BLASTOMYCES DERMATITIDIS 


5,000,000 
500,000 
50,000 


Fig. 7 


Effect of human serum on 


has previously been reported. 
Othe have demonstrated serum in- 
hibiti m of Candida albicans. The pres- 
ent work summarizes serum effects on 
Spore 'richum schenckii, Histoplasma 
Caps. atum, Blastomyces dermatitidis, 


Cand la albicans, Aspergillus species 


nd enicillium species as well as 
Cryp: »coccus neoformans. 
Ea 1 of the organisms was incubated 


SABOURAUD’S ALONE 


the 


OVER 100 


50-100 


10-49 
BELOW 10 


growth of Blastomyuces dermatitidis 


aud’s agar using 0.5 ml. aliquots of 
each tube. 

Results demonstrated inhibition of 
Sporotrichum —schenckii, Histoplasma 
capsulatum and Cryptococcus neofor- 
mans. Growth of Blastomyces derma- 
titidis was enhanced by serum while no 
effect was noted on Candida albicans. 
Aspergillus and 
species. 


species Penicillium 
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GROWTH OF BLASTOMYCES DERMATITIDIS 
ENHANCED BY HUMAN POOLED SERUM 
INOCULUM 


5.000.000 CELLS 


500.000 CELLS 


50.000 CELLS 


5.000 CELLS 


SABOLRALDS SABOURAUD'S 


ALONE WITH SERUM 
Fig. 8 In this case a paradoxical response was noted with plates poured from Sabi 
broth diluted with serum showing definitely heavier growth than the plates poures 
Sabour vud’s ilone 

ADDENDUM Since this pape! Was comp ed the have become 
Thesis of Dr. William Peter Allen entitled “An Investigation of the Anticryptococeal Pr 
of Normal Serums.” This thesis, completed in 1955 at the University of Michigan 
the first observations of this peculiar effect recorded to the present authors’ knowledge 
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SUMMARIO IN INTERLINGUA 
Effecto Fungistatic de Sero Acellular Human 


Le inhibition, per sero de sanguine human, de Cryptococcus neoformans ha 
previemente essite reportate Altere autores ha demonstrate le inhibition .de 
Candida albicans per le effectos de sero. Le presente communication summarisa 
le effectos de sero in Sporotrichum schenckii, Histoplasma capsulatum, Blasto- 
muyces dermatitidis, Candida albicans, species de Aspergillus, e species de Penicil- 
lium, si ben que Cryptococcus neoformans 

Le organismos esseva incubate in medios que consisteva de partes equal de 
sero de sanguine human e bouillon de Sabouraud. Tubos con bouillon de 
Sabouraud sol serviva como medio de controlo. Esseva usate inoculos de varie 
magnitudes pro omne le diverse organismos Al fin del periodo de incubation, 
placas de culturation a agar de Sabouraud esseva facite con 0,5 ml del contento 
del diverse tubos. 

Le resultatos demonstrava inhibition de Sporotrichum schenckii, Histoplasma 
capsulatum, e Cryptococcus neoformans. Le crescentia de Blastomyces derma- 
tidis esseva promovite per le sero, durante que nulle effecto esseva notate in 

andida albicans e le species de Aspergillus e Penicillium 


SUMMARLO IN INTERLINGUA 
see page 750 for original article 


Carcinoma Bronchogenic, con Metastases Adrenal e Reaction Leucemoide: 
Probabilitate de Non-Contribution del Leucocytosis al Elevate Nivellos Seral 
de Phosphatase Alcalin 


1. Un reaction leucemoide e elevate nivellos seral del activitate de phospha- 
ise alcalin esseva detegite in un patiente subjicite a pneumonectomia pro 
neoplasma bronchogenic. Le necropsia revelava enorme metastases al adrenales 
sed sin evidentia de metastases al hepate o a altere organos. Iste caso es reportate. 
2 Le valores seral de phosphatase alcalin non esseva remarcabile in selegite 
pati ntes con alte numerationes del leucocvtos. Durante que tests in fractiones 
plas: .atic continente grande numeros de leucocytos non-leucemic monstrava 
augrientos del activitate de phosphatase alcalin, le datos indica que nulle 
cative contribution es fornite per le leucocytos quando le test es effectuate 
in s«-o obtenite secundo le methodo conventional ab sanguine coagulate. 

3. Viste que le hepate e le leucocytos es apparentemente excludite como fonte 
gmentate phosphatase alcalin del sero in le patiente con metastases adrenal, 
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le possibilitate es considerate que le massas de tumor adrenal ha precipitate \ 
effectuate directemente le production de phosphatase alealin que esseva liberate 
ad in le circulation general. Tamen, nulle corroboration de iste hypothese ess« 
trovate e debe esser fornite per technicas qu pote deteger e identificar le divers: 
fontes tissular de iste enzvma. 


SUMIMARLO IN INTERLINGUA 
see page 756 for original article 
Enzymas del Sero in Disordines Intra-Abdominal 


Tres centos e dece cinque patientes con varie disordines associate con dol 


abdominal esseva studiate per essavage de enzymas del sero, i.e., de aminopept 
dase de leucina (APL). de transaminase ¢glutamic-oxaloacetic (TGO). de trai 
aminase glutamic-pvruvic (TGP), e de phosphatase alcalin (PA 

Elevationes de APL esseva le plus commun in disordines obstruente le comn 
ducto biliari. Le mesmo valeva pro le valores de PA. Tamen, elevationes di 
APL in le absentia de elevate valores pro PA suggereva fortemente carcin 
del pancreas. 

Morbo metastatic del hepate esseva associate con moderate elevationes 
omne le enzvmas 

Acute lesion hepatic esseva reflectite primarimente in elevationes de ti 
aminase: In isto le valores de TGP excedeva illos de TGO. Formas mit 
cytotoxic de morbo hepatic—i.e. cirrhosis e morbo metastatic—esseva usualment 
associate con valores de To plus alte cy le valores de TGP. e con ele vati 
de minus que 500 unitates 

Patientes con reaction gastrointestinal psvchophysiologic esseva normal 
omne le tests usate. 

Nulle essavo enzymatic esseva diagnostic per se sol. In combination le tests 
demonstrava un considerabile utilitate in le differentiation de patientes con \ 
morbos abdominal, tanto ab normales como etiam ab patientes con altere c 
tiones intra le mesme gruppo 
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THE NEONATAL PERIOD 


By Arruur E. \ickLrresu, M.D.° 


From St. Christopher's Hospital for Children and the Department of Pediatrics, 


Temple University School of Me 


reviewing the mechanisms in- 


ed 


the 


re that developments in the theory 


in coagulation of the blood dur- 
newborn period one should be 


agulation mav necessitate changes 


interpretation of results. For 


iple, many methods believed to 
rmine only Factor VII ( procon- 


F 


ed 


have been found to measure 


actor VII and the recently de- 


Stuart-Prower. factor, a factor 


ecognized at the time the methods 
devised. In addition, there is not 
static concept of the coagulation 
anism. A theory of coagulation in 
which thromboplastin does not exist as 


and Factors VII ( proconvertin ) 


IX 


(PTC or Christmas factor) are 


icine, Philadelphia, Pennsylvania 


derivatives of prothrombin has been 
proposed and experimentally supported 
by Segers*®°7°5 using methods which 
utilize purified prothrombin. This new 
concept so far lacks many adherents; 
nevertheless, Seegers’ theories are 
simpler than those of most. others. If 
the concept of Occam's razor is cor- 
rect, the simplest theory should prove 
to be the correct one. 

We shall review both the laboratory 
and clinical data related to coagulation 
in the newborn period utilizing the con- 
cept of the familiar three stages of 
coagulation, namely, (1). the produc- 
tion of thrombopla.tin or thrombo- 
plastic activity; (2) the production of 
thrombin from prothrombin under the 


ne of the author’s studies reported herein were suppored by Grant #H4936 from the 


ial 


Institutes of Health. 
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influence of thromboplastin and accel- 
erators: and (3) the formation of fibrin 
from fibrinogen under the enzymatic 
stimulus of thrombin. 

THE FIRST STAGE OF COAGULATION. The 
first stage of coagulation may be con- 
sidered to encompass reactions between 
platelet factors, the antihemophiliac 
factor (Factor VIII, AHG), plas- 
ma thromboplastin component (PTC, 
Christmas Factor IX)*?7, 
plasma thromboplastin antecedent*’, 
the Stuart-Prower and_ the 
Hageman factor**. The end product of 
the first stage is thromboplastin (or 
thromboplastin activity ). 

Few studies of pl: itelet_ activity dur- 
ing the newborn period are available 
since it is difficult to secure large num- 
bers of platelets from infants. Fresh, 
Ferguson and Lewis"! studied clot re- 
traction as a function of platelets and 
found it to be normal. McElfresh, 
Thajeb and Kurkcouglu** utilized plate- 
lets from infants in the thromboplastin 
generation test and found poor genera- 
tion of thromboplastin with the plate- 
lets of a few infants but normal activity 
with most infants’ platelets. Since these 
platelets were obtained from infants 
receiving exchange transfusions, it is 
possible that they are not entirely rep- 
resentative. However, it appears that 
the platelets are usually qualitatively 
normal by present assays. The plate let 
count is often low in premature infants 
and in infants who are ill with a variety 
of diseases. 

The concentration of plasma throm- 
boplastin component (PTC, Factor 
IX) was first shown to be low during 
the newborn period by van Creveld 
et al. in Holland**:** and by McElfresh, 
Akabane and Sharpsteen** and Hart- 
man, Howell and Diamond*’ in this 
country. Fresh, Ferguson and Lewis"! 
found the concentration in the cord 
blood to average 59% of adult concen- 
trations; Barkhan® found 


factor or 


concentra- 
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tions between 19 and 91% in cord bloo 
Aballi et 


PTC to be more severe 


found the deficiency t 
prematu 
infants than in full term babies and 
to be lowest in infants who had_ not 
received vitamin K. They 
that some infants have nearly norm 


also shows 
concentrations. The administration of 
vitamin K raises the concentration of 
PTC almost to normal in full term 
infants but has much less effect in pr 
Although Schulz ar 
indicated that an occa 


infants. 
van Creveld™ 


mature 
sional premature infant may develo 
normal concentrations of PTC after 
vitamin K administration, our experi 
ence with premature infants is mor 
like that of Aballi et al. We have not 
observed the development of a normal! 
thromboplastin generation test duri 

the first 7 davs of life 
infants who received one mg. of vita 
min K at birth. In addition, we h 

observed infants of 3 to 6 months of 
concentration of PTC 

still well below that of normal adults 
It seems unlikely that these infants 

quire more vitamin K. It would rather 


in prematt re 


age whose 


appear that some full term infants 
most premature infants are incapabl 
of synthesizing PTC at the same rat 
as adults, even adequate vitamin k 
is present. 

SUMMARY. The content of PT 
low in the neonatal period. It becomes 
almost normal in many full-term infants 
after the administration of vitamin k 
but is less likely to increase significant 
in premature infants during the first 
week of life. Some infants fail t 
achieve normal adult concentrat 
until they are 3 to 6 months of age 

STUART-PROWER FACTOR. The Stuurt 
Prower factor was described in ‘his 
country by Hougie, 
Graham** and in England by Teter 
Denson, and Wright®?. The Stuart | « 
tor is active in both the first and sec snd 
stages of coagulation. It is much _ ik 


Barrow n 


il 
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prothrombin, Factor VIL and PTC in 
chemical properties, and its formation 
is depressed by coumarin drugs. Schulz 
and van Creveld®’ first showed that 
during the newborn period the concen- 
tration of the Stuart-Prower factor was 
low in the blood of premature infants. 
They found concentrations to be be- 
tween 21 and 54% of adult 
The vitamin 
K at birth resulted in some slight im- 


normal 
levels. administration of 
provement in the concentration; how- 
ever, the most deficient infant on the 
sixth day of life was one who had re- 
ceived vitamin K. Aballi et al reported 
that there is also a low concentration 
of Stuart factor in full term infants, 
but they did not state whether or not 
vitamin Kk 
studied. 


was given to the infants 

The Hageman factor, or glass activa- 
tion factor, was described by Ratnoff 
and Colopy in 1955*. It appears to be 
related to the initiation of coagulation, 
possibly by interaction with PTA. De- 
ficiency of this factor produces a pro- 
longed clotting time, poor prothrombin 
consumption and an abnormal throm- 
boplastin generation test, but it has not 
been associated with hemorrhagic man- 
ilestations. Kurkcuoglu and McElfresh*” 
studied the 


Hageman factor in 103 newborns from 
] 


concentration of the 


to 14 davs of age. A wide variation 
Hageman factor, 
from less than 25 to 100% of normal, 

s found in the first few days of life. 
\\! infants older than 10 days of age 
had a content equal to that of adults. 
tnoff*? confirmed these findings in a 
sall number of infants. Deficiency of 
Ho geman factor should never be con- 


in the content. of 


red as a cause of hemorrhagic man- 
tations. 
he activity of anti-hemophiliac 
¢ bulin is normal in the newborn pe- 
rid. 

‘0 studies regarding the content of 
PA have been reported. Aballi et al.’ 
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suggested that some infants may be 
deficient in this factor; however, their 
observations were published prior to 
studies of the content of the Hageman 
factor. Since they concluded that the 
content of either PTA or Hageman fac- 
tor must be low, evaluation of their 


results with regard to PTA is not 
possible. 
TESTS OF FIRST STAGE Activity. The 


tests most commonly employed to de- 
termine the factors 
acting in the first stage of coagulation 
are those of prothrombin consumption 


concentraton of 


and thromboplastin generation. Suss- 
man and Cohen*’ performed the pro- 
thrombin 
from 12 stated 
that the coagulation 
measured by this test was completely 
developed at birth. A one-stage tech- 
nique was used to determine the pro- 


consumption test on sera 


newborn infants and 


mechanism of 


thrombin time of the serum; the pro- 
thrombin time of the plasma was not 
determined. Since the content of pro- 
thrombin in the plasma of the infants 
studied was undoubtedly low, it is not 
surprising to find that it was also low 
in the serum. It has been our experi- 
ence that, when the content of pro- 
thrombin in both plasma and serum 
is determined, the prothrombin con- 
sumption of newborn infants is very 
poor. Owing to the low prothrombin 
content of infant plasma, this test, as 
routinely performed, is of little value 
in detecting deficiencies in the first 
stage of coagulation during the neo- 
natal period. 

The thromboplastin generation test 
was studied during the newborn pe- 
riod by van Creveld and coworkers®*-**, 
Hartmann, Howell, and Diamond”, 
and McElfresh, Akabane and Sharp- 
steen**. The test is almost always ab- 
normal at birth and for one or 2 days 
thereafter. The deficient generation of 
thromboplastic activity is the result of 
low concentrations of PTC and the 
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factor in the serum. If 
serum is substituted for infant 
normal generation results. In- 
fants who receive vitamin K 
better generation of thromboplastin 
than those who do not. A normal throm- 
boplastin generation test may 
sionally be obtained by the third day 
of age in blood from infants so treated, 
but it is usually somewhat later that 
it becomes normal in the majority of 
infants. The premature infant does not 
usually respond as well to vitamin K, 
but an occasional one will show a strik- 
ing improvement. Thromboplastin gen- 
eration completely 
normal range in some infants until the 
are 3 to 6 months of age. Thus, results 
of this test, performed with blood from 
newborn infants, must be interpreted 
carefully. If the test with an infant's 
plasma results in deficient generation 
when tested with normal adult serum, 
the infant is deficient in AHG and is 
a hemophiliac. Abnormalities in th 
infant’s serum may indicate true con- 
genital defects such as PTC deficiency 
or may represent only the \ ariations 
encountered during the 
riod. On occasion, we 


Stuart-Prower 
adult 
serum, 


hav C a 


OCcCa- 


does not give 


neonatal pe- 
have found it 
necessary to repeat the test at 2 to 3 
weeks of age to be certain that 
fant had a true 
of serum factors. 

THE SECOND STAGE OF COAGULATION 
Prothrombin. Brinkhous, Smith and 
Warner®, in 1937, were probably the 
first to use an accurate method to meas- 
ure the prothrombin content in the 
newborn infant. They found prothrom- 
bin concentrations to be 14 to 39% of 
normal adult values. Numerous other 
reports have appeared subsequently 
which have dealt with the prothrombin 
content or activity of the newborn in- 
fant. The majority of the early studies 
utilized one-stage techniques which 
are now known to determine the net 
result of reactions utilizing prothrom- 


an in- 
congenital deficiency 
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bin, Factors \ 
Prow Cl 


and VII and the 
factor. Owen et ale” an 
Quick and Grossman‘ 
prothrombin activity in cord 
ranged 


normal values 


Stuart 


( 


‘ showed that the 
bloox 
between 30 to 60% of adul 
and fell during the first 


3 to 4 davs of life to concentration 


otten 
adults. There 


which were 
those of 
with a mean 
adult normal value by 5 to 7 
age. The 
to reach normal adult 
by 6 to 10 weeks of age 
with similar 


Similar studi 
results were 
Bruchsaler'’, Loeliger and Koller 
Fresh and co-workers> 
Hurn*’, and others'*! 

Wadell 


co-workers'' 


Owen an 


first measured prothron 
bin activity in infants whose 
had received vitamin K during o1 pric 
to labor 
min K for 2 weeks prior to 
The 
ened prothrombin times when con 
Bruchsalet 
and Owen and Hurn* confirmed tl 
benefit of vitamin K administration 
and Sanford, 
found slight improv 


The mothers had received vit 


infants had significantly 


pared to control infants 


full term infants, 
and Blackmore 
ment in the prothrombin content 
infants who had receiv 
K. Kove and Siegel*’ m« 
sured the response to vitamin kK a 
ministered intravenously in infants wit 


pre mature 
vitamin 


long prothrombin times and found 
within 3 hours 
Douglas and Davie 
found the mean prothrombin cont 
on the third dav of life to be 44 
infants who received no vitamin K a 
85% in those 10 mg 


increased content 


administration. 


who received 
the vitamin. The 
gave results of 12 and 42% respectiv: 
for similar groups of infants. Dvygg 


found only slight improvement in t 
mean values for prothrombin of | 
infants during the first week of life 


followed a ris 
activitv of 60 to 70% of 


activity then increased slow] 


obtained b 


mother 


ar liver 


Quick one-stage tes 


onlv 5 to 20% of 


davs Ol 


concentration 


and Guerrv™ and Dam and 


short 


Kostalik 
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vitamin K was administered. However, 
the group receiving the vitamin con- 
tained no infants with prothrombin 
concentrations than 10%: the in- 
fants with very low (and presumably 


less 


dangerous ) concentrations had appar- 
ently benefited the most. Fresh et al.** 
have raised the major dissenting voice 
concerning the value of the adminis- 
tration of vitamin kK. In a group of over 
200 infants, they failed to find a signifi- 
cant difference in prothrombin content 
when K was administered to 
the mothers or the infants. The simi- 
larities of their and treated 
groups during the first week of life is 
particularly striking. These studies of 
Fresh et al.** and Dyggve'™ and _ the 
fact that adult concentrations 
of prothrombin are rarely attained be- 
fore 10 weeks to age, 
strongly suggest that the liver of an in- 


vitamin 


control 


normal 


one vear oft 
fant cannot optimally produce some co- 
agulation factors even when vitamin K 
is supplied in “adequate” (or super- 
bundant ) quantities. Grodsky, Kropat- 
kin and Pool**, and Pool and Robin- 
'S suggested that this is true, be- 
vitro fetal 
one- 


son 


cause in liver slices from 
only 
twentieth and one-third, respectively, 
the amount of Factor VII formed by 


slices of adult rat liver. 


and newborn rats formed 


SUMMARY. The concentration of pro- 
thrombin is low in blood and 
decreases to 10 to 40% of normal by the 
third day of life. The administration of 
vitamin K to the mother or infant ap- 
pears to increase the prothrombin con- 
somewhat, particularly so in 
intants with extremely 


rd 


low concentra- 
tions: fully normal adult concentrations 

not achieved until 2 to 12 months 
ol age. 

ACTOR VII OR PROCONVERTIN. The 
thods for assaying Factor VII ac- 
ti ity employed in most studies of neo- 
n es were developed prior to the 
re ognition of the Stuart-Prower factor 
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and did not differentiate between these 
two factors (vide infra). 

Much that has been said above re- 
garding the prothrombin content of 
infant blood is applicable to Factor 
VII. Loeliger and Koller** found that 
cord blood contained an average of 
24% of the normal adult content of 
Factor VII with a range of 5 to 50%. 
The content of prothrombin and Fac- 
tor VII similar in each 
infant studied. Owen and Hurn*’ found 
10 to 90% of normal 
in infants who received vitamin K and 
of 10 to 50% in those who did not. Van 


Was alway S 


concentrations of 


Creveld et al. found average concen- 
trations of 23% on the fourth day of 
life in control infants; infants who re- 
vitamin K had 
on the same day of 


ceived concentrations 
ot 49% life. They 
also studied premature infants and 
tound concentrations below 30% at 8 
weeks of when vitamin K 
was given for the first 3 davs of life. 
Dvggve'® found that Factor VII aver- 


age, even 


aged 23% of the adult level in cord 
blood and that it fell to about 15% 


of normal by the third day. Grodsky, 
Kropatkin and Pool**, and Pool and 
Robinson** have also demonstrated 
with in vitro methods that the liver of 
fetal rats is relatively 
incapable of synthesizing Factor VII 
even when vitamin K is present in the 
incubation mixture. 

SUMMARY. The concentration of 
Factor VII closely parallels that of 
prothrombin during the neonatal pe- 
riod. The concentration is low at birth 
and falls to the lowest levels on the 
third day of life. The administration 
of vitamin K results in a measurable 
but often not significant increase in 
concentration. The concentrations are 
lowest in premature infants, and these 
infants are most resistant to therapy 
with vitamin K. 

FACTOR V OR PROACCELERIN. Factor V 
concentrations in the blood of new- 


and newborn 
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born infants were reported by Larrieu, 
Soulier, Minkowski"?, and 
Hurn*’, and Douglas and Davies'’, as 
well as others. All authors found the 
concentrations in cord blood to equal 


and Owen 


those of adults and to remain so during 
infancy. Fresh, Ferguson and Lewis*! 
found concentrations higher than those 
of adults; concentrations as high as 
300% of normal were observed in some 
infants. Fresh et from in vitro 
studies suggested that an increase in 
proaccelerin may compensate to some 
degree for low concentrations of pro- 
thrombin and Factor VIL and may ex- 
plain the lack of manifestations when 
concentrations of these factors are ex- 
tremely low. 

rHIRD STAGE. Fibrinogen in the plas- 
ma of newborns has been measured by 
several methods; with each the concen- 
tration in infant plasma has been found 
to be slightly less than in the average 
adult. Crane and Sanford!?, using the 
Kjeldahl method, found a mean con- 
centration of 290 mg. per 100 ml. with 
a slow increase during the first 2 days 
of life. Similar values for the fibrinogen 
content of cord blood were obtained 
with this method by Rush*® and by 
Rapoport, Rubin and Chaffee*®. Tay- 
lor®!, method, 


using the clot density 


found a mean value of 231 mg. per 
100 ml. on the day of birth with a 
range of 192 to 398 mg. per 100 ml. 


The concentration rose to a mean of 
260 mg. per 100 ml. by the third to 
sixth day of life. The concentration of 
fibrinogen is not lower in premature 
infants than in full term infants; the 
mean concentration was only slightly 
below the mean for normal adults. 
CLOT RETRACTION. We have found 
the clot retraction of whole blood from 
infants to be normal. When equal num- 
bers of platelets from 5 infants and 
adults, respectively, were added to 
separate aliquots of platelet-free nor- 
mal plasma, the time of onset of re- 
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traction and the degree of retraction 
after recalcification were the same fo 
both infants’ and adults’ platelets. 

Souler Minkowski 
found abnormal lysis of infants’ clots 
by 6 hours in 9 of 14 infants. Phillips 
and Skrodelist? also found such lysis 


Larrieu, and 


in some specimens of cord blood, even 
though the specimens contained low 
both free and _ total 
profibrinolysin. We have not observed 
the 
specimens of blood, from infants of 


concentrations of 


such lysis in any of numerous 
one day of age and beyond, which w 
have examined, but we have noted it 
frequently in cord blood (unpublished 
data 
suMMARY. The fibrinogen concentra- 
tion in plasma of newborn infants is 
in the adult 


values; it averages about 250 mg. per 


lower range of normal 
100 ml. Clot retraction is normal. Ther 


appear to be unusual lysins in som 
specimens of cord blood which are not 
apparent in older infants. 

rHE ADMINISTRATION OF VITAMIN k 
well be that larger series of 


infants have been studied with regard 


It may 


to the benefit to be obtained from the 
administration of vitamin K than with 
item in 
infant care. There is also little doubt 


regard to any other single 
that in some areas, hemorrhagic dis- 
of the newborn has virtually dis- 
appeared. In the period from 1949 to 


the present, during which time he per- 


Case 


formed or supervised all necropsies of 
newborns at Temple University Hos 
pital, Arey® did not see any infant who 
died hemor- 
rhagic disease of the newborn. Vita- 
K was administered to full term 
infants during the first 4 years only ol 
this period. It was given to premature 
infants during almost the entire time 
Although there has been a real « 

crease in the incidence of hemorrhac i 
disease of the newborn from about one 
per 200 live births or higher (as h h 


with manifestations of 


min 


as 0. 84% in 


Salomonsen’s — control 
series )°* to zero in many places, there 
is much doubt as to whether or not 
this reduction is attributable to vitamin 
K or to other factors such as change 
in feeding habits, reduction of infec 
tion or better maternal nutrition. The 
numerous Clinical studies have left the 
question still unanswered 

Wadell and Guerrv® first showed 
in this country that the administration 
of vitamin K to mothers for 2 weeks 
or more prior to delivery caused a de- 
crease in the prothrombin time of the 
infants of such mothers when com- 
pared with untreated controls. They 
studied only 8 to 14 infants in each 
group and could make no comment 
regarding clinical differences in the in- 
cidence of bleeding. Dam and his co- 
workers!*: studied 33,000 newborns 
of whom approximately one-third were 
born to mothers who had received vita- 
min K. No difference was found in the 
prothrombin time at birth; however, 
the postnatal fall was apparently pre- 
vented in the treated group. Further- 
more, the incidence of melena was re- 
duced from 16 to 6 per 10,000 and 
umbilical bleeding occurred in only one 
per 10,000 treated as against 9 per 
10,000 untreated infants. The incidence 
adrenal and intracranial hemorrhage 
was also somewhat reduced. They con- 
cluded that the antenatal administra- 
tion of vitamin K not only increased the 
oncentration of prothrombin, but also 
owered the incidence of hemorrhagic 
nanifestations. 

Aballi et al.2 observed hemorrhagic 
lisease in 26 of 8,400 infants studied 
ver a 32-month-period. Multiple de- 
iciencies of prothrombin, Factor VII. 
nd PTC were found. These authors 
onclude unequivocably that the rou- 
ine administration of vitamin K_ is 
ndicated. In a smaller series of 470 
nfants, Vietti et al.“* found that the 
dministration of vitamin K to approxi- 
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mately one-half the male infants re- 
duced the incidence of bleeding after 
circumcision to one-fifth that of the 
control group. 

In contradistinction to these observa 
tions, other reports of studies of the 
administration of vitamin K to new 
born infants have failed to show any 
benefit from the drug. The best known 
of these is that of Potter** who studied 
12.000 infants. The 
mothers of 6,000 babies received vita 


approximately 


min K prior to delivery while the 
mothers of the control infants did not: 
the neonatal mortality rate was the 
same for both groups. Sanford 
Shmigelsky and Chapin™ studied 982 
control infants and 711 infants to whom 
vitamin K was administered. The inci- 
dence of all varieties of hemorrhage 
was identical in each group. Parks and 
Sweet*! found similar when 5 
mg. of vitamin K was given to mothers 
prior to delivery. 

These contr: idictory results are diffi 
cult to reconcile. It should be noted 
however, that the minimal dose of 
vitamin K mav be much smaller than 
is generally realized, so small as to be 
supplied to many infants by the usual 
intake of cow’s milk. Hardwicke?" and 
Sells, Walker and Owen®® found that 
one to 5 neg. of vitamin K intramuscu- 
larly per day caused a rise in the pro- 
thrombin content of infant blood. The 
latter authors pointed out that 5 to 10 
gm. of cow's milk powder contained 
one-half to one ng. of vitamin K. Dam 
et al.* also showed that cow’s milk 
contains .06 pg. of vitamin Kk per ml. 
while the content of breast milk is only 
0.0015 pug. per ml., or one-fortieth that 
of cow's milk. Salomonsen®? found the 
prothrombin times in the blood of in 
milk to be sig- 
nificantly lower on the fourth day of 
life than were those of infants who were 


fants receiving cow's 


breast fed. In a 5-year-period during 
which infants were breast fed only, the 
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incidence of hemorrhagic disease in the bleeding. We have given vitamin K to 2¢ 
newborn in his studies was 0.84%: there or withheld it from both full term and 
was no instance of hemorrhage in premature infants on alternate weeks a 
1,005 infants fed cow’s milk for a 6- for almost 2 vears*®. No difference in ” 
month-period. Gellis and Lyons** incidence of either spontaneous bleed- 3] 
found that when cow’s milk was added ing or bleeding after circumcision has 
at 12 hours of age to the diet of infants been noted in 2,209 full term and 235 - 
receiving breast milk, lowered one- premature infants (unpublished obser = 
stage prothrombin times were ob- vations). We must, therefore, conclud 
tained. It appears that the increase in’ from our experience that the routine 
cows milk feeding over the past 20 administration of vitamin K is not indi 3E 
vears may have been as responsible for cated. The administration of vitamin k 
the decreased incidence of hemorrhagic — will produce an increase in the concen 4] 
disease in the newborn as was the use tration of prothrombin, Factor VII 
of vitamin K. This may explain why PTC and_ Stuart-Prower factor. Al 
Aballi et al.*, in their recent study of though these increases are demon : 
clinic patients in Cuba, found the inci-  strable in vitro, clinical benefit is rarely ~ 
dence of hemorrhagic disease in the apparent. In poorly nourished popula 
newborn infant to be significant; the tions where breast feeding is widely) 
majority of these infants were prob- practiced, the administration of  vita- 
ably breast fed. However, many of the min K in doses of one or 2 mg. may bi - 
infants studied by us are breast fed — warranted. - 
and we do not encounter significant 
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THe diagnosis treatment of 
cervical carcinoma in its preinvasive 
stages represents an important aspect 
of the cancer problem. Pregnancy is an 
opportune time to initiate a search for 
cervical carcinoma, as these young pa- 
tients present themselves to the physi- 
cian for pelvic examination sooner than 
they would ordinarily. Controversy has 
developed over both the reliability of 
diagnostic methods and the preferred 
treatment of preinvasive cervical carci- 
noma during pregnancy. This paper 
proposes to rev iew the current opinions 
and recommended techniques in this 
field, in the hope of contributing to 
more uniform thinking as to diagnosis 
and management. 

GENERAL CONSIDERATIONS. In the pe- 
riod before 1900, it was generally 
agreed that evidence of stromal inva- 
sion was necessary for a diagnosis of 
cervical carcinoma. One of the earliest 
reports in the U.S. literature on pre- 
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ly 


invasive lesions appeared in 1910, when 
Rubin reported cases now consid 
ered to be carcinoma in situ: of the 
cervix.” He emphasized histologic 
cellular characteristics rather than in 
vasive properties, and stated — the 
opinion that this was the earliest form 
of carcinoma of the cervix. Other early 
developments in this field have been 
well outlined by Friedell, Hertig, and 
Younge=® 

In recent vear’rs, evidence has been 
mounting to. support the belief that 
invasive carcinoma of the cervix is 
preceded by a stage known as carci 
noma in situ’, which has all the prop 
erties of carcinoma except invasion of 
the stroma. 

The facts supporting this view con 

sist of: 

1. A large body of statistics that in 
dicate the average age of pa 
tients with carcinoma in situ is 
38 vears while that for invasive 


al 
( 
4 
( 
I 
\ 
( 
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carcinoma is 47 


vears; a difference 

ot 9 vears!” 
2. Observation, both wittingly and 
unwittingly, of preinvasive cervi- 


cal lesions which progresse 


intO an invasive 50, 40,635,59 


that 


stage?! 


3. Observation at the 


margins 


of invasive carcinoma of the cer- 
vix there is microscopic evidence 
of carcinoma in situ in a signifi 


cant number of 9,47, 
to suggest that the 


currence rate 


Evidence OC- 
of microscopically 
of 


squamous cell carcinoma are com 


valid carcinoma situ. and 


parable* 
Carcinoma in situ has been defined 
as “the of 


presence morphologically 


malignant but noninvasive squamous 
epithelium on the surface or in the 
glands, or both, of the cervix” This 


he a 


an autonomous and pro 


lesion IS 


thought to 
and therefore. 


malignant, 


oTressive growth These changes would 
then not be expec ted to regress follow 
ing pregnancy. 

Most patients with carcinoma in situ 
of the cervix no symptoms. ref- 
erable to the There 
characteristic gross appearance 
ly the is thought to be normal 
wr be the seat of benign disease. Carter 


notes that in a large series of patients 


have 
disease is also no 
usual- 


CCTVIX 


with carcinoma in situ the cervix was 


considered “benign by the initial ob 
server in S6% of cases!” 
INCIDENCE. Since the age distribution 


of patients with carcinoma in situ cor- 
responds to the later years of repro- 
duction, it is to be expecte d that during 
this be 
commonly invasive 


would de- 
than 


In a series of 6500 obstetric 


pregnancy, lesion 
tected 


carcinoma. 


more 


patients, Carter notes the incidence of 
carcinoma in situ to be 0.57% with an 


average age of 29.8 years. The inci- 
dence of invasive carcinoma in_ this 
group was 0.327 with an average age 


of 


33.0 vears?”. 
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The of 
in obstetric patients has been reported 
3970 patients by 


incidence carcinoma in situ 
as 0.49% in a series of : 
Marsh and Fitzgerald™, and as 0.55% 
in a series of S000 patients by Carter". 
Other 
these findings, although an incidence as 
high as 8.4% 
1.73. Slate 
6.5 to 8.6 
L000 


screened 


studies have tended to confirm 


rate of 
in situ 
indigent patients 
He of 2.1 
to 4.1 cases of carcinoma in situ: pet 
1000 private pregnant patients’*. On 
the other hand, Birtch and Randall have 


has been reported'* 
reports a detection 
of 


carcinoma 
pregnant 


Cases 
per 


also notes a rate 


found no cases of carcinoma in situ 
in a series of SOOO obstetric patients 
seen private practice‘ 


CYTOLOGIC SMEARS IN PREGNANCY. 
Exfoliative cytology is acce pted as an 
excellent screening method in the early 
ot 
sions in gynecologic patients. It seems 
to be in obstet- 
ric patients. However, there is still con- 
the of this 
during In some 
have 
attributed to infl wammetion 
due to pregnancy* 

stated, “Personally, | 
routine smears to be 


pregnant pi atients 


diagnosis preinvasive cervical le- 


assuming a similar role 


troversy over usefulness 


method pregnancy. 


cases, suspicious smears been 
changes 
Kottmeier 


do not 


has 
consider 
indicated in all 
Birtch and Ran- 
dall feel that pregnancy is a poor time 
to do routine cytologic screening. They 
have written, “The fact that we can 
recognize carcinoma in situ of the cer- 
vix through routine examinations dur- 
ing pregnancy does not of itself warrant 
what is involved psychologically, eco- 
nomically and practically. We do not, 
therefore, recommend routine efforts to 
detect carcinoma in situ during preg- 
nancy as a part of routine prenatal 
care’, 

On the other hand, Slate has written: 
“Definite abnormal smears obtained 
during pregnancy usually remain ab- 
normal and are indicative of compar- 
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able atypical lesions ranging from 
atypical hyperplasia to invasive carci- 
noma™™', He also notes that, “The 
vield from routine screening of indigent 
pregnant patients definitely est: 
the value of the cervical smear in de- 
tecting carcinoma of the cervix va, 
Beecham and Andros see pregnancy 
as a most opportune time to obtain 
cytologic studies since the majority 
of women in this age group present 
themselves to the physician only when 
pregnant*. Beecham and E mich found 
a marked increase in case detection of 
carcinoma in situ, from 1.6 cases per 
1000 patients to 10 cases per 1000 pa- 
tients screened, when routine cytologic 
smears were used place of a “high 
Andros says that 
unselected cytologic screening should 
result in a detection rate of 5 to 10 
cases of carcinoma in situ per LOOO pa- 
tients studied'. Erickson et al., review- 
ing the cytologic studies of 108,136 
women, found a gross detection rate 
for carcinoma in situ of 3.6 patients 
per 1000'*. Kaufman, Topek and 
Abbott, in a study of postpartum cyto- 
logic findings in a series of 125 pa- 


index of suspicion * 


tients, noted 12% “suspicious” (Class 
smears, in the immediate post- 
partum period. These og were 
followed by repeat smear or biopsy, or 
both, for 2 to 20 weeks ail no cases 
of cervical malignancy were found**. 
The trauma and infection incident to 
childbirth was thought to contribute 
to the abnormal cytologic findings. 
Slate, Martin and Merritt have also 
noted that 7 of 22 cases (32%) of pa- 
tients having suspicious (Class IIL) 
cytologic smears were found to revert 
to normal in the puerperium™. Con- 
tinued study and close followup of 
these patients is recommended. 

The current consensus is that routine 
cytologic studies for preinvasive cervi- 
cal carcinoma are indicated and are use- 


ful during pregnancy as a routine pro- 
cedure 78,80 

rISSUE DIAGNOsIS. The tissue diagno- 
sis of carcinoma in situ during preg- 
nancy is more difficult than in the 
nonpregnant state because: 

A. differentiation from changes 
attributed to pregnancy must be 
made. 

2. The procurement of adequate tis- 
sue for study from the cervix 
during pregnancy is more hazard 
ous than in the nongravid state. 


During pregnancy certain histologic 


changes in the cervix may be seen, 
and have been described by many 
authors 


These changes as de- 
scribed by Epperson, Hellman and 
Galvin!? consist of: 

1. Edema and increased vascularity 

of the stroma, with decidual reac- 

tion in 10.44% 

2. Hyperplasia of the glands of the 
cervix with epidermidization. 

3. Increased vascularity of the strati- 
fied squamous epithelium with 
basal cell hyperactivity in 19%. 

It is uncertain whether this marked 
proliferation of all structural elements 
of the cervix is a result * the hormonal 
influence of pregnancy'? or is an 
incidental finding pregnancy’ 
On occasion, the degree of 
cell hyperactivity is such that differen- 
tiation from carcinoma in situ may be 


The incidence of 


basal cell hyperplasia associated with 
pregnancy was reported as 18% by 
Nesbitt®", 19% by Epperson, Hellman 
and Galvin'?, 5¢ by Campos and Soi- 
het!*, and 74% bs Novak and Novak*!. 
A high rate of spontaneous regression 
of this lesion in the postpartum period 
has been noted by many authors. Of 
Nesbitt’s patients, 77% reverted to nor- 
mal within 6 weeks and 94% were nor- 
mal by 6 months. Epperson, Hellman 
and Galvin reported 84% of cases as 
having returned to normal by 6 weeks, 
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and all cases reported by Campos and 
Soihet had become normal by the 12th 
postpartum week. Nesbitt 
and others have emphasized the im- 
portance of patients with 
basal cell hyperplasia diagnosed dur- 
ing pregnancy, 


However. 
follow Ing 
number 


will persist for an 
indefinite period and may progress to 


for a certain 


(5% in his series ). 


carcinoma in sitter 7 

Epperson, Hellman and Galvin, in 
1951, advanced the opinion that the 
microscopic picture of carcinoma in 


situ during pregnancy was a change re- 
sulting from the pregnancy and would 
revert to normal in the postpartum pe- 


riod. based on 


Their conclusions were 
of 286 patients in whom 5 


cases of carcinoma in situ were 


a series 
found. 
These patients were followed by mul- 
tiple biopsies for 2 to 20 months post- 
partum, and no evidence of carcinoma 
in situ was found in any patient'?. In 
1956, Campos and Soihet described 10 


cases in which the histologic alterations 


in the cervix during pregnancy were 
“indistinguishable from carcinoma in 
situ.” Using multiple punch biopsies, 
they noted all had reverted to 
normal by the 12th postpartum week. 
They sh Par “it is difficult or im- 


possible to diagnose carcinoma in situ 


during "13 


certainty 
Several other authors have also empha- 
sized the difficulty of making the diag- 
nosis of carcinoma in situ during preg- 
nancy": Some also point to the 
long latent period of preinvasive cer- 
vical lesions as permitting delay in 
definitive therapy until such possible 
complicating factors as pregnancy have 
been removed?4!:46, of these 
reports, some competent pathologists 
were reluctant to make a diagnosis of 
carcinoma in situ during pregnancy. 
However, the mounting weight of re- 
cent opinion has been that the diagno- 
sis of carcinoma in situ can and should 
be made if the 


pregnancy with 


Because 


accepted histologic 
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of 


whether the patient is pregnant or not. 


criteria are present, regardless 


Friedell, Hertig and Younge have 
stated: “The histologic criteria for the 
diagnosis are no different in the preg- 
nant than in the non-pregnant pa- 
tient . . °°. An early expression of 
this view was given by Greene and 
Peckham et al. in 1953; a time when 


the opinion was that changes simulat- 
ing carcinoma in situ could occur as a 
result of that these 
changes were reversible. They followed 
14 cases of carcinoma in situ by 


pregnancy, and 
mul- 
tiple punch biopsy through pregnancy 
and the puerperium. In 12 of these pa- 
tients, the changes of carcinoma in situ 
persisted in the postpartum period* 
A further made by the 
group in 1958 showed persistence of 29 
lesions from 10 
This 


cervical 


study same 


in 37 cases followed 
weeks to 
persistence 


39 months postpartum. 
of 78.4% of their 
lesions coincides closely with a 


persis- 
tence figure of 90 of 122 cases 


or 73.7. 
obtained by their compilation of the 
accumulated liter: ture on the subject*" 

Greene 144 


gynecologic patients aah carcinoma in 
situ. who had cervical biopsy followed 


also noted, in a series of 


by conization or hysterectomy, that 
only 78.5% of the lesions could be 
demonstrated in the post-biopsy speci- 
men. It was concluded that this “loss” 
of patients whether associated with 
pregnancy or not, is not due to re- 


gre ssion of the lesion but rather to: 


1. Excision of the lesion at the time 
of original biopsy, or 
2. Missing of the lesion in the re- 


peat biopsy or cone. 
Marsh and Fitzgerald also reported 
persistence of 18 of 20 cases of pre- 
invasive carcinoma 
pregnancy. They 
assessment of i 


diagnosed during 
concluded that “the 
in situ carcinoma of the 
cervix lesions in pregnancy presents in- 
trinsically the same problem as in the 
nonpregnant patient’** 
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Hence, the present concepts favor 
the conclusion that carcinoma in situ 
is the same progressive, autonomous, 
preinvasive disease whether the patient 
is pregnant or 

BIOPSY TECHNIQUE. vears past, 
biopsy of the cervix during pregnancy 
was rarely performed because of the 
fear of both bleeding and subsequent 
abortion. Now, many authors have con- 
cluded that preinvasive cervical lesions 
can be accurately diagnosed during 
pregnancy, and many are convinced 
that cytologic studies of the cervix 
during pregnancy reliable for 
screening purposes. Thus the methods 
for obtaining adequate cervical tissue 
for final microscopic diagnosis have 
come under considerable discussion. 
As in the nongravid state, there are 
two currently used methods of remov- 
ing tissue from the cervix for histologic 
examination: cold knife conization and 
multiple punch biopsy. 

Cervical conization as a method 
diagnosis has become increasingly pop- 
ular and more widely used? 
The cone biopsy has the advantage 
that it includes the entire squamocol- 
umnar junction area of the cervix; the 
area where carcinoma in situ has been 
shown to occur most frequently?*°74° 
™. Advocates of this procedure feel 
that it can be done with relative safety 
during pregnancy if adequate care is 
Beecham and Andros 
have recently discussed 26 cases of 
cervical conization during pregnancy 
with no fetal losses. They noted that 
4 patients bled “heavily” at some time 
during their postoperative antenatal 
course, and concluded that the risk of 
conization was not as great as the 
risks “inherent in any policy that avoids 
intelligent and aggressive approach to- 
ward detection of cervical cancer dur- 
ing pregnancy +. Ferguson and Brown 
have described their experience with 
50 conizations performed during preg- 
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nancy. They reported estimated 
blood loss of greater than 200 ml. in 
only 5. patients. Eight pregnancies 
failed to produce a surviving infant, 
but only 3 of these fetal deaths could 
be blamed on the conization=- 

Advocates of conization feel that the 
multiple punch biopsy technique pro 
duces inadequate sampling of tissue 
for diagnosis“ Some clini 
cians**"""> favor a technique of punch 
biopsy of the cervix as an initial ap 
proach to the further study of positive 
cvtologic findings or a suspicious le 
sion during pregnancy. Conization is 
performed if a diagnosis cannot be 
made by the punch biopsy technique. 
Schmitz. Isaacs and Fetherston state 
that a diagnosis of carcinoma in situ 
can be made only on a conization speci 
men, and that punch biopsy is useful 
only in diagnosing invasive carcinoma 
it present™ 

Others feel that to 
tion biopsy during pregnancy is un 


perform coniza 


necessary. They feel that carefully done 
quadrant punch biopsies should be 
adequate to rule out invasive carci 
noma and to entertain the diagnosis 
of carcinoma in situ, or a lesser le- 
sion®*47-7954) When this has been ac 
complished, the pregnancy is allowed 
to progress to vaginal delivery and the 
cervix can be reassessed by conization 
in the puerperal period. The Schillet 
test®? is generally thought to be a 
useful aid in determining correct areas 
to be biopsied** 8,47 
Johnson and Hertig have recently 


described system of multiple punch 
biopsies in 2 sets, first “radial-step.” 


which they 
claim have manv of the advantages of 


then “circumferential,” 


the cone without its disadvantages* 

They have noted the disadvantages of 

conization pregnancy to be: 

1. Many preinvasive lesions were of 
such size or irregularity only 
large cone could include them. 
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2. The tissue of the cervix is friable 
and bleeds especially easily during 
pregnancy 

3. Conization during pregnancy de- 
mands hospitalization, whereas 

punch biopsy of the cervix does 
not 
| The danger ot abortion following 
conization is always present 
Overall, most clinicians seem to ad- 
vocate a diagnostic approach to pre- 

Carcinoma 

that conducted 


during the nonpregnant state 


malignant cervical during 


pregnancy similar to 
rREATMENT. As a result of experience 
with the few reported cases, the im- 
pression is that vaginal delivery and 
the 

make a lethal combination'!*> 4% 


invasive carcinoma — of 


cervix 


Hence, Cesarean section is advocated 
to ‘protect™ the cervix harboring in- 
vasive carcinoma found in late preg- 

after which suitable ther- 
initiated 


mancy 


apy is However, once diag- 
nostic efforts have convinced the clin- 
ician that only atypia or carcinoma in 
situ is present, most authors advocate 
with 


vaginal delivers reassessment. of 


the cervix in the puerperium by cvto- 
logic and biopsy studies®:!7.24.29.38,47,65 
Subsequent treatment would then be 
planned on the basis of these studies 
as with anv other gynecologic patient. 

Some clinicians favor Cesarean sec- 
tion at term for carcinoma in situ dur- 
Others feel Cesar- 
ean section should be considered if the 


Ing pregnancy , 


question of invasive carcinoma being 
present persists atter adequate tissue 
study, if the carcinoma in situ is exten- 
sive, if diligently obtained biopsy ma- 
terial is unsatisfactory, or if cvtologic 
smears remain 


positive following 


conization****. The opinion has also 
been expressed that if definitive ther- 
apy (that is, hysterectomy ) for a carci- 
noma in situ lesion is to be delayed in 
the 


Cesarean section might be advisable 


prospect of future childbearing, 
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to “protect” the cervix’. Kantor et al 
have stated that with planned hyster- 
ectomy postpartum for carcinoma in 
situ: “elective Cesarean section at term 
may be the conservative approach’*. 
Cesarean with 
Wertheim hysterectomy in treat- 


section combined 
ment of invasive carcinoma of the cer- 
late 
ported", However, the place ot Cesar- 


Vix in pregnancy has been re- 
ean hysterectomy for carcinoma in situ 
during pregnancy has not been widely 
discussed in print. Ayre Scott® 
feel that if definitive therapy for a 
proven carcinoma situ diagnosed 
during pregnancy is planned at term, 
that Cesarean hysterectomy is an ac- 
ceptable plan of treatment. However, 
tS noted previously, since authors 
feel that vaginal delivery is to be per- 
mitted in cases of carcinoma in situ 
and since others feel that it is desirable 
to evaluate the cervix postpartum be- 
fore planning therapy, the place for 
the treat- 


ment of carcinoma in situ of the cervix 


Cesarean hvsterectomy. in 


during pregnancy would seem to be a 
small one. 

Summary. The desirability of diag- 
nosing carcinoma of the cervix in its 
preinvasive stage is unquestioned, and 
a large number of obstetric clinics have 
initiated routine cvtologic screening 
programs in recent vears in the expec- 
tation of furthering this end. In gen- 
eral, clinicians have felt that the case 
vield from these programs has justified 
the expense and effort involved. With 
a suspicious cervical lesion or a posi- 
tive cytologic smear in his pregnant pa- 
tient, the major problem facing the 
clinician is to disprove the existence 
the cervix. 
agreement that 
this lesion requires prompt diagnosis 


of invasive carcinoma of 


There is unanimous 
and treatment. The necessity and re- 
liability of making the tissue diagnosis 
of carcinoma in situ during pregnancy 
remains an area of controversy and dis- 
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cussion. It is generally agreed that car- creasing use. As to management of the 
cinoma in situ is not conditioned or pregnancy, some advocate vaginal de- 
produced by pregnancy but pregnancy _ livery with postpartum reassessment in 


can make the diagnosis more difficult. all who have a lesion less than invasive 
Diagnostic biopsy techniques used in carcinoma of the cervix. Others feel 
gynecologic patients have been cau- that Cesarean section at term is indi- 
tiously applied to pregnant patients cated for many, if not all, pregnant 
and results have encouraged their in- patients with carcinoma in situ. 
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ATLAS FOR STEREOTAXIC BRAIN RESEARCH 
ON RABBIT By M. 
Monnier, Professor of Physiology, Univer- 
sity of Basel, Switzerland, and H. Ganc- 
LorF, Institute of Radiation Biology, Uni- 


16. 


Conscious 


versity. of Munich, Germany. Pp 
Atlas Charts, 14 Figures. Amsterdam, Lon- 
don, New York, Princeton: Elsevier Pub- 
lishing Co. 1961 

rabbit brain 
has been ce signed for use in connection with 
the socklet technique developed by Hess 
Monnier and Gangloff. In the first part, the 
socklet technique and 


luis stereotaxic atlas of the 


authors present the 
some basic facts and methods of electro- 
physiologic il investigation The second part 
shows frontal and sagittal planes of the rab- 
bit brain in stereotaxic coordinates with ref 
erence to the socklet. General anesthesia, im 
mobilization with curarizing agents and 
irtificial respiration not being necessary, the 
great advantage of this technique is that it 
can be used Ith Urbane sthetized freely moving 
inimals. The rapid and easy handling of the 
method make this atlas and its technique eX- 
suitable — for 


well as for neuropharmacological studies on 


tremely neurophysiological as 
brain mechanisms and drugs acting on the 


central nervous system E..S 


Principles AND Pracrice. By C. | 
ANDERSON, Dr. P.H., AND C. V. LANGTON 
Dr. P.H., Ep.D., Oregon State University, 
Corvallis, Oregon. 3rd ed. Pp. 430; 66 ills 
St. Louis: The C. V. Mosby Co. 196] 
Price, $5 

luis book, the third edition of a hygien 
text for college and nursing students first 
published in 1953, is a useful volume of wide 
scope. It is conveniently divided into thre« 
parts: pe rsonal health promotion, me ntal emo- 
tional and sor ial health, and planning for 
health protection. A bibliography, film cata- 
log and index conclude the volume 

The first part focuses upon the student 
and his health, dealing with various aspects 
of personal health care, nutrition, exercise 
rest and safety. The second section, an es- 
pecially valuable one, concerns mental and 
emotional health and preparation for family 
living. The third part pertains to the preven- 
tion of disease and public health, proceed- 
ing from the individual to the group; local, 
state, national and international 
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BOOK REVIEWS AND NOTICES 


Health Principles and Practice is an attrac- 
tive textbook, well printed, sturdily bound 
and ade quate ly illustrated. Its content is care- 
fully prepared, well documented and_read- 
able. This standard work is recommended for 


college and nursing school courses in per 


sonal and public health LR 


Coronary Vasopicarors. By R. CHARLIER 
Head of the Pharmacology Department 
Labaz Laboratories, Brussels. Pp. 208; 25 
ills. New York, Oxford, 


Press. L961 Price 


London, Paris 
Pergamon $8.50 
Vasopitators have been used commonly 
ind for a long time in the treatment of dis 
ease of the cardiovascular system. Their num 
Althoug! 


beco fashionable ind old ones unfashion 


ber increases steadils new ones 


ible ultimately their use and effect in man 
will have a basis other than style. Presently 
what better reason is there, some think, than 
to give a drug which everybody else is using, 
without harm, and purported to do that which 
is theoretically desired, regardless of actual 
effect in man or often of need. These matters 

rehensively considered by the author 
who, although a pharmacologist, has not 


permitted divorce from clinical medicine 


Such a perspective, together with personal 


observations and nearly 1000 references, has 


resulted in an important contribution, allow 
ing us not only to become aware of that 
which is known but also that which is neces 


sary to be done It is a convenient source 
book of old and new vasodilators, with a 


message for all of us, and especially those 

wh ire dogmatic in any specifi choice 

Licht COAGULATION By Gero MEYER 


SCHWICKERATH, Chief, Municipal Eye Clinic 
Essen. Protessor of Ophthalmology, Univer 
sity of Bonn. Translated by STEPHEN M 
Drance, M.B., F.R.C.S., Associate Professor 
of Ophthalmology, University of Saskatche- 
wan, Saskatoon, Canada. Pp. 114; 55. ills 

7 in color. St. Louis: C. V. Mosby 


Inciuding 
Co 1960 Price.. $9.50 


Meyer-Schwick 
erath of a practical instrument for photo- 


Tue development by Dr 


coagulation of ocular lesions has led to an 
increasing interest in this type of therapy ir 
America. This translation of the 
monograph will provide a valuable handbook 


inventor s 


for 
to su 
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way 


for those ophthalmologists who have access 
to such an instrument and for those who 
wish to use it 

The book presents a description of the in- 
strument, the physical and biological prin- 
ciples of photo-coagulation and the indications 
for its use. The author has listed a large 
number ot conditions In which he has suc 
cessfully utilized light coagulation and has 
described the results of his experiments. The 
dangers of this type of treatment are empha 
Although the use 
coagulation is admittedly 
physical nature of light as 


sized throughout the text 
fulness of light 
limited by the 
a source of energy, the reader will, neverthe 
variety of 
lesions, hitherto inaccessible to either medical 


less, be impressed by the wide 
or surgical treatment, which may logically be 
expected to re spond to light coagulation. The 
monograph is a tascinating essay even for 
those who do not plan to use the instrument 


themselves W Ik 


Nicut-GLyYKOLYTISCHI STOFFWECHSELWEGI 
pER Giucose. By Pror. Dr. S. 
Pp. 220; 51 ills. Stuttgart: Georg Thieme 
Verlag 1961 ( Intercontinental Medical 
Book Corp., New York, U.S Agents Price. 
$9.30 

BIOSYNTHESE UND STOFFWECHSELWIRKUNGEN 
Dr.-Inc 
G. HimimMann, Universitat Tubingen. Pp 
133: 3 ills. Stuttgart: Georg Thieme Verlag 
1961 (Intercontinental Medical Book Corp., 
New York, U.S. Agents Price. $6.30 


THESE two monographs are a part of an 
effort to bridge the gap between the basic 


DER SCHILDDRUSENHORMONI By 


research of the biochemist and the applic a- 
tion by the clinician of biochemical knowl- 
edge. They are designed to acquaint the 
physician with the contribution that the latest 
chemical findings can make to his understand- 
ing of disease and, on the other hand, to 
deepen the avpreciation of clinical problems 
on the part of the biochemist 

The first of these two monographs briefly 
reviews the primary reactions of glucose in 
metabolism and then discusses the various 
modes of glucose breakdown through gluconic 
acid, pentose phosphate, ascorbic acid (in 
some organisms), and relationships to some 
imino acids. Clinical aspects of the derange- 
ment or anomalies of carbohydrate metabo- 
lism are briefly discussed. In addition, the 
laboratory identification and 
measurement of sugars and sugar derivatives 
is outlined. 


approac h to 


The second monograph deals in a similar 
way with metabolism related to the thyroid 


Book Reviews and Notices 165 789 


hormone iodinated amino acids, synthesis 
metabolism, and excretion; effects of thyroid 
hormone on in vivo metabolism in’ vitro 
chemical effects on isolated organs and en 
7Zy¥me systems 

Finally methods of thyroid investigation 


are outlined, including iodine analysis, iso 
topl dilution methods, and biological meth 
ods 

The volumes seem to supply an answet 
to a need which will continue t 
They do it very well }.B 


INCTCASE 


CHEMICALS IN YouR Foop AND IN FARM 
THem Errecrs. By 
BICKNELI Consulting 
Physician, The French Hospital London 
Pp. 192. New York: Emerson Books, In 


Price, $2.95 


CHEMICAI 


PRODUCI 
RANKLIN 


additives pest ides preserva 
tives, naturally occurring poisons and other 
noxious substances found in foodstuffs used 
in the American diet are recounted in this 
interesting and well-written book. While there 
is no definitive evidence relating the presenc 
of these potentially dangerous substances to 
degenerative diseases suggested bv the author 
a great service has been rendered by him 
in emphasizing the vast extent to which con 
tamination ot foods on an eveT-Wil le ning 
basis occurring An extraordinary number 
ot preservatives are described about which 
there is a limited amount of data concerning 
the consequences of long-term ingestion. The 
effects of insecticides upon many forms of 
animal life beginning with destruction of 
countless earthworms and progressing to birds 
fish and, ultimately, man is a fascinating and 
somewhat awesome story The author may 
have been sore what carried away with his 
thesis as applied to the prevention of cance 
although absolute 


that food chemicals may cause a varietv of 


refutation of his claims 


specific neoplasms cannot be made at pres 
en‘. An extensive bibliography is appended 
CS 


Famous Faces DIABETES 
Cecm Striker, M.D Assistant Clinical 
Professor of Medicine, University of Cincin 
nati. Pp. 256; 204 ills. Boston: G. kK. Hall 
and Co., 1961. Price, $25.00 


( ompil d by 


Tuts unique volume, prepared by the first 
president of the American Diabetes Associa 
tion, provides the reader a visual acquaintance 
with men and events of significance in th 
evolution of modern day diabetes. The pic- 
tures and captions summarize the develop- 
ment of knowledge in this field from the 


t 

i 

I 

\ 
n 
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earliest times to the present, from Papyrus 
Ebers to the current publications of the 
American Diabetes Association. For physi- 
cians interested in medical history, and es- 
pecially for those engaged in treatment. of 
diabetic patients, this ingenious and whole- 
some effort will be a welcome contribution. 
New Sovrer SurcicAL APPARATUS AND IN- 

STRUMENTS AND THEIR APPLICATION. Edited 
by M. G. ANaAN’yeEv from the Institute for 
Experimental Surgical Apparatus and_ In- 
struments. Pp. 220; approximately 20 ills 
Oxford, London, New York, Paris: Per- 
gamon Press, 1961. Price, $12.50. 

Tuis rather interesting book from Soviet 
Russia was translated by John Barry Elliott 
and edited by David Brooks, M.D., both from 
England. As indicated by the title it is a 
survey of Soviet surgical instruments and 
apparatus covering primarily devices for 
performing surgical anastomoses of the GI 
tract and blood vessels, all of which use a 
staple method. In addition to this, they de- 
scribe a device that would appear to be a 
small pressure transducer inserted into the 
heart by the blood vessels, rather than using 
an external pressure transducer as we do In 
this country. Other items are a method of 
clipping mesenteric vessels, a defibrillator, a 
pump oxygenator and a rapid means of infu- 
sion. In addition, there is a description for 
an apparatus for refrigeration of excised parts 
for later re-plantation. Perhaps the more inter- 
esting aspect of this book are the sections that 
deal with the clinical application which gives 
some fair insight into their methods of treating 
and handling of various diseases. It seems 
rather curious that one of the major reasons 
given for the concerted and extensive effort 
to develop new surgical apparatus in Soviet 
Russia, is to enable the less experienced sur- 
geon to do surgical operations. 

Certainly the insight given into surgical 
practice in Soviet Russia makes this book 
worth reading alone. Many of the stapling 
devices that they have developed appear to 
be very clever indeed. R.T 
Dracnostic CytoLocy AND Its HistopatHo- 

Locic Bases. By G. Koss, M.D., 

in association with Grace R. Durrer, B.S., 

Memorial Hospital, New York. Pp. 380; 776 

ills. Philadelphia and Montreal: J. B. Lippin- 

cott Company, 1961. Price, $16.50. 

Cyro.ocy, whether exfoliative or diagnostic, 
has become an important source of informa- 
tion in many fields of medicine. Progressive 
laboratories have established divisions of cy- 


tology. Anatomic pathologists who are familiar 
with tissues are specializing in this new en 
deavour. While many articles have been 
written on special phases of cytology, th 
authors list 18 pages of references, this is 
the first book which presents cytology com 
prehensively Also, it is written by two ex 
perienced experts in the field, the Director of 
Cytology and the Chief Cytotechnologist, of 
the Memorial Hospital at New York. The first 
part of the book is devoted to basic prin 
ciples ot evtology and cytopathology the se 
ond part to normal histology and cytology 
aign cytopathologic aberrations, and the 
cvtology of cancer, of various organs and SVS 
tems such as the female genital tract, the 
respiratory tract, the urinary tract and the 
gastrointestinal tract. Also, there is a chapter 
on aspiration biopsy smears by John W. Berg 
MLD ind one cytologic techniques 
Wherever possible, cytology has been com 
pared with histology, and an attempt has 
been mack to interpret the morphologi 
changes in terms of disease patterns. As i 
often the case with comprehensive books 
certain chapters such as the ones on the fe 
male genital tract are stronger than others 
Carcinoma in situ and the so-called border 
line lesions are specially emphasized. Atten 


drawn frequently to pitfalls in cytologi 


tion 1s 
diagnosis. The 776 photos and diagrams wit] 
which the book is illustrated are fine throug] 
out. It is predicted that this excellent book 
will be well received throughout the world. It 
is highly recommended to all diagnostic cy 
tologists and cytotechnicians. W.E 
BetrrerR AND Betrrer Every Day. By 
Cove ANp C. Hi. Brooks. Pp. 158. London 
George Allen and Unwin Ltd. New York 
Barnes and Noble Inc 1961. Price, $.95 

Tue member of the Nancy School wh 
probably achieved the widest fame was Emil 
Coueé. It was largely his personal appearance 
in Britain and the United States betwee 
1910 to 1926 that aroused the intense interest 
in his work 

Prior to making suggestions toward th 
cure of symptoms, he would first convinc: 
the patient of the power of suggestion. Hi 
best known innovation was “autosuggestion 
since he believed every patient carried withii 
himself the means of his own cure. Towar 
this goal his patients were instructed tha 
before arising in the morning and as soot 
as they were in bed in the evening the 
were to shut their eves, concentrate th 
attention, move their lips and say twenty 
times “every day, in every way, I am gettin 


better and better.” M.B. 
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| 
| 
} 
{ 


GEFASSWAND UND BLUTPLASMA. Edited by R 
EMMRICH AND E. Pervick. Symposion an der 


Medizinischen Klinik der 
Akademie Magdeburg. Pp 


Medizinischen 


245; 225 ills. 


Jena: Gustav Fischer Verlag, 1961. Price, 
DM 44,50. 
Tuts interesting booklet contains the pro- 


relation of 
blood plasma to vessel wall held at Magde 
burg in October, 1959. Among. the 
were the histology, 


ceedings of a symposium on the 


topics 
discussed biochemistry 
normal and diseased 
permeability the biochem- 
istry of lipids, the metabolism of fat in arterio- 
activity of the 
blood lipids and blood coagulation and prob- 
these 


Prote SSOT 


ind histochemistry of 


vessels capillary 


sclerosis, the lipolytic aorta 


lems of therapy. Outstanding among 


papers appears a_ discussion by 
Ve zold of Berlin on plasma lipids and vessel 


wall. The 23 papers are wuthoritative genet 


lv. They contain a wealth of information for 
booklet 
students of 


W.E 


both researchers and clinicians Phe 
is highly recommended to all 
ingiology and arteriosclerosis 

No. IS 
ANTHONY F. DePALMA with the 


of associate editors, board of advisory editors 


Edited by 


assistance 


CLINICAL 


and the board of corresponding editors. Pp 
293; 151 ills. Philadelphia and Montreal 
|. B 1960 7.5 


Lippincott Co., Price, $7.50 
volume 


Is principally concerned with 
internal derangement of the knee 
in fact, the first 169 pages. In this 
there are 


joint 
section 
many short articles on rather stand- 
id treatment; also included is some contro 
versial therapy as vitalium patella, prosthesis 


ind tibial plateau prosthesis. In all there are 


27 articles. This, along with 151 illustrations 
makes it apparent that the topics are not 
lengthy. Their aim is mainly about therapy 


or the favorite the rapy of the re spective author 
ft the prese nted 
ipparent that the 


topic From this it becomes 
text will find most use and 
irouse most discussion among experienced 
linicians who can decide if the 
right o1 their hands. Its use for 


is restricted AS 


therapy is 
wrong in 


the student or nurse 


CONDITIONED REFLEX THERAPY. By ANDREW 
SALTER. 2nd ed. Pp. 359. New York: G. P 
Putnam’s Sons, 1961. Price, $1.75 


Prue subtitle of this book reads “The 
Approach to the Reconstruction of 
ilitv.” It describe the develop- 
nent of human personality and present tech- 
liques for 


Direct 
Person- 
purports to 


its expeditious reconstruction in 
following the 
Bechteres 


ionpsychotic conditions View 


wints of Pavlov and 
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facility for the use 
witch’s 


The author has a fine 
of words; ix 
sabbath of concepts 
the tolling of the 
amazingly 


“Psychoanalysis is a 
that fades into air at 
Pavlovian Bell,” but is 
naive in his understanding of 
development or psy¢ hopathology 
reflex therapy, 
without explanation of the treatment, reasons 


pe rsonality 


He claims to cure through 


for its effectiveness or its rationale. 
The book, a diatribe against psy¢ hoanalysis 
of the subject. 


accusing the men 


reveals the author's ignorance 
He charges 
tally ill of 
that they 
be malicious. The author apparently has never 
heard of the 


tense 


Freudians of 
having a resistance to cure and 
consider all mental mechanisms to 
ego and its mechanisms of de 


This reviewer would consider Salter’s book 
to be a should be 


su h 


salty novel and read as 


M.B 


KLINISCHE STATISTIK DER DIABETISCHEN 


Nepuropatuie. By G. Heucner, Oberarzt 
det Medizinischen Univ -Klinik, Jena. Pp 
112: 25 ills. Jena: Gustav Fischer Verlag 
1961. Price, DM 15 


Tuts booklet presents a statistical study of 
1130 clinical cases of diabetes mellitus. Thirty 
per cent of the patients had clinical evidence 
Nephrosclerosis (arterio- and 
38.6%, Kim 


glome rulos« ke 


of nephropathy 
arteriolosclerosis) was found in 
melstiel-Wilson intercapillary 
18.4% and 
Ihe incidence of 


rosis in urinary infection in 25% 


nephrosclerosis increased 
with age. that of glomerulosclerosis with the 
diabetes. There was no cor- 


with the 


duration of the 


relation severity of the disease 
Diabetic 


patients with nephropathy; it was present in 


retinopathy was present in 39% of 
only 4.8% of patients without renal disease 
Hypertension was found in 62% of patients 
with nephrosclerosis and in over 75% of pa- 
tients with glomerulosclerosis but in only 26% 
Proteinuria 
patients with 
of death was meta- 


of patients without renal disease 
was observed in 80% of all 
nephropathy. The causs 
bolic in 41%, renal 
in 15% of the patients with nephropathy. The 
booklet is well illustrated with 25 figures and 
18 tables. Also it is well furnished with ref 
erences W.E. 


circulatory in 39% and 


FUNCTIONAL BEHAVIOR OF THE MICROCIRCt 

LATION. By B. W. Zweiracu, Pxu.D., New 
York University School of Medicine. Pp 
143; 11 ills. Springfield, Ill.: Charles C 
Thomas, 1961. Price, $7.50. 

As stated by the author in his preface, this 


monograph is a point of view rather than a 
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source book of information concerning the day student of mammalian or human histol 
microcirculatory system. The presentation of | ogy. Continued praise is warranted for thos 
the structure and function of the microvessels — portions of the text which were not changed 
is based, for the most part, on Dr. Zweifach’s | and every promise by the authors as indi 

25 years of experience in this field. He does cated in the preface is aptly executed 
not indicate, however, which are his views Noteworthy is the effective use of macro 
and which are the views of others scopic, microscopic and fine (ultra-) structure 
Dr. Zweifach leans heavily on his concept — illustrations, the latter representing latest ob 
of the preferential or thoroughfare channel — servations and advances admirably. Also, illus 
connecting the arterial and venous systems trations and descriptive materials drawn from 
The acceptance of such centrally-placed chan histopathol \ histochemistry ind fluores 
nel is by no means universal cence phase — contrast ind interference 
In general, the book is informative and — microscopy e included wisely. One hopes 
interesting and properly separates the func that increased use of color may be considered 
tion and structure of the microcirculation for forthcoming editions and that certain 
from that of the macrocirculation MLO ustrations (for example, involution of thy 
mus gland wdded, and that improved 


color pla 1 utilized where ippropriate 


Hisrotocy. By A. W. Ham, M.B., AND T. S 
Leeson, M.D., University of Toronto. 4th 
ed. Pp. 942; 589 ills., including 8 plates in 
color. Philadelphia and Montreal: J. B stule is been retained. Over-all, this is a 


i 7 Of S OO 
Lippincott Co Price, most il text tor both beginning ind id 


hemopoi 
\s Drevigowus editions th SCTIIOT iuthor 


Cusy onversational and unusually effective 


Puts text is the result of a careful scrutiny vanced lents indore presents as holarly 


of the previous editions and the addition of scientil ipproach to the 
information deemed necessary for the present study of histolog >R. and A.J.R 
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, BLOATING, BORBORYGMUS, 
BELCHING, FLATULENCE 


New! For pain, distention and distress 
due to gastrointestinal gas: y 


Bloating borborygmus or flatulence— Z\ 
whatever the symptoms of gastrointestinal gas, the environments best suit 
Phazyme pro vides uniquely effective relief tomach or small intestine 
Phazyme is the first comprehensive treatment Phazyn lea 

for gastrointestinal gas that combines both 

digestive enzymes and gas-releasing agent 0 

dual action that provides far better results than me r 


either agent alone. Digestive enzymes minin 

gas formation resulting from digestive disor 

ders or food intolerance. The gas-releasing 

agent, specially activated dimethy| 

ane, breaks down gas-enveloping membranes 

—prevents gas entrapment. Atwo-phase tablet, REED & CARNRI( 


linimizes gas formation e events gas ent! 


PHAZYME....... 


When anxiety adds to the gas ohpeaeatll 
Phazyme with Phenobarbital 
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“In a controlled clinical study of 260 postcoronary 
patients, one-half were given sublingual heparin and 
one-half received conventional treatment. During 
the period of observation, averaging more than 2 
years per patient, there were |2 recurrent infarctions 
in the heparin-treated group and 38 in the control 


sroup. This difference is statistically significant.” 
Fuller, H. L.: Angiology //:200 (June) 1960. 


Simple and safe for long-term therapy, Clarin* (sublingual heparin) effectively con- 
trols the prolonged postprandial lipemia associated with atherosclerosis by facilitating 
the normal physiologic breakdown of fats. Unlike parenteral heparin, the use of Clarin 
requires no clotting-time or prothrombin determinations. The antilipemic activity of 
each manufactured lot of tablets is confirmed by sublingual control tests in animals. 


Indication: For the management of hyperlipemia 
associated with atherosclerosis, especially in the 


postcoronary patient. Dosage: After each meal. 


hold one tablet under the tongue until dissolved. a 
Supplied: Bottles of 50 pink, sublingual tablets, 

each containing 1500 1.U. heparin potassium. ari n 
An informative booklet, “Hyperlipemia, Heparin 

and Management of the Postcoronary Patient,” (sublingual heparin potassium, Leeming) 


is available from Thos. Leeming & Co., Inc., 
ISS East 44th St., New York 17, N.Y. 


"Rey stered trade mark. Patent applied for. 
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With Ismelin, 
“,..a decrease in systolic 


and diastolic blood 
pressure in both supine 
and standing positions 
in all patients.””' 


Elevated diastolic pressure of “crucial importance.’’? Increased peripheral resistance, as reflected by eleva- 
tion of diastolic blood pressure, has been described as: ‘The single most important factor in the production 
of the type of arterial hypertension with which the physician is usually concerned...’ 
Ismelin lowers diastolic pressure after other treatments fail. Riven and Hall! studied Ismelin in 21 male hyper- 
tensive patients ranging in age from 30 to 69 years. Most patients were hospitalized initially, and most were 
treated with other antihypertensive drugs. (When therapy with Ismelin began, mecamylamine was discontinued 
in7 patients receiving it.) Before treatment with Ismelin, all patients had diastolic pressures (supine and erect) 
of at least 100 mm. Hg “...despite other antihypertensive therapy including ganglionic blocking agents.” 
Ismelin produced “...a decrease in systolic and diastolic pressure in both supine and standing positions in 
all [21] patients. In most cases there was a greater reduction in standing blood pressure. The average reduc- 
tion in diastolic blood pressure was 24 mm. Hg supine and 36 mm. Hg standing. The development of tolerance 
was not observed." 
Advantages of Ismelin for your ® Most patients have been 
hypertensive patients Diastolic Down with Ismelin treated with Ismelin for pro- 
8 Almost all forms of moderate longed periods without develop- 
to severe hypertension (includ- ing tolerance to it (although 
ing malignant hypertension and instances of tolerance have 
many cases of renal hyperten- Supine been reported). 
sion) can be managed with ® Smooth absorption of Ismelin 


Diestoli 
Ismelin— alone or in combina- oo" results in predictable blood pres- 


tion with other antihypertensive : Diastolic sure responses. 
agents. For complete information about Ismelin (in- 
8 Ismelin brings blood pressure cluding dosage, cautions, and side effects), 

; see current Physicians’ Desk Reference or 
down in many persons refrac- write CIBA, Summit, N.J 
tory to other antihypertensive Supplied: Tasers, 10 mg. (pale yellow, 
agents. scored) and 25 mg. (white, scored) 
8 Ismelin lowers blood pressure References: 1. Riven, S.S., and Hall, W.: 
' . South. M. J. 54:673 (June) 1961. 2. Harrison, 
mmany patients who cannot be T.R., Adams, R.D., Bennett, |. L., Jr., Resnick, 
treated effectively with other po- W.H., Thorn, G.W., and Wintrobe, M. M. 
tent agents because they can- 
not or will not tolerate the side sion, McGraw-Hill Book Company, Inc., 
effects. before after before after New York, 1958, p. 1321 

Ismelin Ismelin Ismelin Ismelin 

® Patients need take Ismelin but 


once a day. (Adapted from Riven and Hall?) 


Clown 
Ismelin C I B A summit, new Jersey 
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DEPRESSION 
LAS IT 

CALMS 

ANXIETY 


“I feel like my old self again!” 


ve ere have rey 


Brightens up the mood, brings down tension 


De prol’s balanced action avoids “seesaw” 
effects of energizers and amphetamines 
While energizers and amphetamines may Compatible with therapy 
stimulate the patient — they often aggra- for physical diseases. Dey) 
vate anwiety and tension. can be used safely with spe 
therapies for cardiovascular, G 
And although amphetamine-barbiturate and 


upper respiratory conditi 
combinations may counteract excessive It 


does not cause liver damay 
stimulation — they often deepen depression hypotension or tachycardia 
and emotional fatique. 


These “seesaw” effects are avoided with 
Deprol. It lifts depression as it calms anx 
ietvy —a balanced action that brightens up 


the mood, brings down tension, and relieves ep | O 


insomnia, anorexia and emotional fatigue. 


Acts rapidly you see improvement in a Dosage 
few days. Unlike the delayed action of most 
other antidepressant drugs, which may 
take two to six weeks to bring results, en 

Deprol relieves the patient quickly often Supplied 

withina few days. Thus, the expense to the 

patient of long-term drug therapy can be eB} 

avoided. WZ WALLACE LABORATORIES / Crant 
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Anturane 


brand of sulfinpyrazone 


In the long-term treatment of gout, the value of a uri- 
cosuric agent such as Anturane in preventing accumu- 
lation of the urate deposits responsible for chronic 
disability and joint derangement is well established." 


Clinical experience has demonstrated that Anturane 
not only prevents formation of new urate deposits, but 
with sustained therapy, also causes absorption of pre- 
existing tophi.2 With reduction in hyperuricemia, the 
incidence and severity of acute attacks are reduced,’ 
the mobility of affected joints is improved,’ and linger- 
ing joint pain is relieved.2-4 


References: 1. Seegmilier, J. E., and Grayzel, A. |.: 173:1076, 
1960. 2. Yi, T. F., Burns, J. J.. and Gutman, A. B.: Arth. & Rheumat. 
1:532, 1958. 3. Kersley, G. D.. Cook, E. R., and Tovey, D. C. J.: Ann. 
Rheumat. Dis. 17:326, 1958. 4. Gutman. A. B., and YG, T. F.: Bull. New 
York Acad. Med. 34:287, 1958. 


Full product information regarding dosage, side effects, precautions 
and contraindications available on request 


Anturane™™., brand of sulfinpyrazone: Scored tablets of 100 mg. 
in bottles of 100. 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation 
Ardsley, New York vey 
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STOPS THE ASTHMA ATTACK 
IN MINUTES...-FOR HOURS... 
ORALLY 


ELIXOPHYLLIN 


RAPID RELIEF IN MINUTES —in 15 min- 
utes'*" mean theophylline blood levels are comparable to I. V 
ar ylline—: at severe attacks have been terminated 
in 10 to 30 minutes.'*°" Note: With Elixophyllin the patient 


can learn to abort an attack in its incipient stage. 


INHERENT SUSTAINED ACTION —After 
absorption theophylline is slowly eliminated during a 9-hour 
period. Clinically proved relief and protection day and night 
with t.i.d. dosage.’***” 


NO UNNEEDED SIDE EFFECTS —Since 
Elixophyllin does not need “auxiliaries,” it contains no ephed- 
rine — no barbiturate — no iodide —no steroid. Gastric distress 


is rarely encountered.” 


Average increase in vital capacity 


Each tablespoonful (15 cc.) contains produced by Elizophyllin, 75 ce¢., 
theophylline 80 mg. (equivalent to in acute asthmatic attacks. 

100 mg. aminophylline) in a hydro- 

alcoholic vehicle (alcohol 20%). \ 


ACUTE ATTACKS: 


single dose of 75 cc. for adults; 0.5 
cc. per Ib. of body weight for children. 


j 
24 HOUR CONTROL: ce. oor 
for adults 45 cc. doses before break- ; 
fast, at 3 P.M., and before retiring; 7 27% 8) 
after two days, 30 cc. doses. Children, 


first 6 doses 0.3 cc.—then 0.2 cr, 
per Ib. of body weight as above. 


MINUTES 
5 15 30 


REFERENCES: 1. Kessler, F.: Connecticut MJ 21:205 (March) 1957. 2. Schiuger, J.; 

McGinn, T., and Hennessy, Am_ J. Med. Sci. 233.296 (March) 1957. 3. Kessler, F.: 

Med. Times (Oct.) 1959. 4 Burbank, B.; Schiuger, J, and McGinn, J.: Am. J. Med ‘Sei 
234.28 (July) 1957. 5. Spielman, A.D : Ann. Allergy 15-270 (June) 1957. 6 Greenbaum, 
J: Ann. Allergy (May-June) 1958. 7. Waxier, SH, and Shack, JA.: JAMA. 143:736 
(1950). 8. Bickerman, H.A., and Barach, AL, in Modell, W.: Drugs of Choice 1960- 
1961, St. Louis, The C._V. Mosby Company, 1960, p. 516. 9. Wilhelm, R.E., Conn, H.F.: in 
Current Therapy—1961, Philadelphia, W.B. Saunders Company, p. 417, 
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Ovulation is inhibited during cyclic therapy 


with Enovip. This single fact has made con 


ception control by oral means a reality. As 
Guttmacher! states, oral therapy with Exovip 


is the best, the most effective contraceptive 


Known to man. Its failure rate in patients who 


take it consistently is virtually zero 


Cherelore, a physician's decision to prescribe 


ENovip for conception control is likely to be in 
fluenced by considerations other than lack of 


faith in its dependabilit 


ENOVID Is Casy to take 


But more important to the physician and the 
oman is the possibility of long-term undesit 


ible effects 


Conception control by oral means deserves to 


be viewed with healthy scientific skepticism. 


No method? of pregnancy spacing, even though 
ighly effective, is justifiable if it endangers life 


health.” In the case 


ENovin, overwhelming 
vidence has been accumulated to establish not 


mily its efhicacy—but its singular safety. 


The effects of ENovip have now been studied in 
nore than 3,500 women during more than 

1,500 menstrual cycles, representing 3,800 
voman-years of experience. ENovip has been 
idministered cyclically to the same patients for 


is long as five and one-half years for ovulation 


economical and effective. 


inhibition, and in other patients it has been 


administered continuously tor more than a yeat 


in the treatment of endometriosis. No true tox 
or contraindication to NOVID thera] \ has 


been 


There has been no impairment of subsequent 


fertility. ENovip produced no masculinization 


or other harmtul effect on the fetus when given 
ho had 


to women W already conceived. Although 


a cautious limit of two years is presently set for 


cyclic therapy with ENovip, it is expected that 


this period wall be lenethened as experience 


continues to accumulate. 


Fk Novip ts available in tablets of 5 me. and of 10 
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Quietude for the Hypertensive 


Gently—like the fall of snow—BUTISERPINE® lowers 


blood pressure and releases the patient from tension. 


BUTISEIR PON 


contains a small but adequate amount of reserpine (0.1 mg. per 


tablet or teaspoonful) and the smooth “daytime sedative” BuTISOL 
Sop1uM® butabarbital sodium, 15 mg. to promote calmness without 
lethargy, depression or apathy. 


Available as: Butiserpine Tablets, Elixir, Prestabs® Butiserpine R-A 
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“High urine levels are not enough: for successful eradication of urinary pathogens, the anti- 


WHY GANTRISIN IS PREFERRED 


infective agent must reach effective concentrations in blood and tissues. as well as in the 
urine. Gantrisin does this. Unlike compounds that inhibit bacterial growth in the urine and 
on epithelial surfaces only, Gantrisin acts in deeper tissue layers, too. Effective against 
common urinary pathogens (including many resistant strains) and highly soluble at ful! 
pH range, Gantrisin may be prescribed with unhesitating confidence in acute and chronic 
infections and for routine prophylaxis. Reports in hundreds of journals and scores of text- 
books reflect the position of Gantrisin as a drug of choice in genitourinary infections 


Consult literature and dosage information, available on request, before prescribing 
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Parkinsonism... ® 
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sasy motiaa 


ARTANE helps restore a significant degree of function to the Parkinsonism 
patient. It also improves akinesia, offsets mental depression and controls ocu- 
logyria. ARTANE has remarkably low toxicity and is well suited for the greatest 


number of patients. It is highly effective 
in all types of Parkinsonism, and in con- 
trolling Parkinsonoid reactions to atar- 
actic therapy. Supplied: Tablets, 2 mg. 


Trihexyphenidy! HCI Le: erle 


Request complete information on indications, dosage, precautions and contrai: dl- 
cations from your Lederle Representative or write to Medical Advisory Departm nt. 


QZ LEDERLE LABORATORIES « A Division of AMERICAN CYANAMID COMPANY, Pearl River, New ‘ork 
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Terramycin 
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demonstrates the 
Terramycin Intravenous in appendicitis with pert- 


tonitis... another reason for the trend to Terramycin. 


Ina 10-year study, Wenckert and Robertson (Malmo 
Hospital, Sweden) found that the mort ality rate in 
appendicitis dropped dramatically from 1.17% to 
0.22% after Terramycin intravenous therapy was 
used routinely in those cases with associated peri 
tonitis. 


Cases of appendicitis with peritonitis found during 
the course of 5,564 consecutive appendectomies were 
treated in the first 5 years with penicillin and /« 

streptomycin, and those in the latter s 


administered 


years W ich 


Terramycin intravenously and topi 
cally. Other procedures involved in the 2 five-year 
series, except the different antibiotic therapies used, 


remained essentially the same. 


The authors report 


| Terramycin |. 
These findings confirm the life saving, broad-spec 
trum dependability of Terramycin Intravenous, as 
reported through more than a decade of extensive 
clinical use in serious or fulminating infections. 


‘Terramycin 
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500 mg., buffered with 10 Gm., 2.0 Gm. ascorbic acid, respecti 


for most rapid and highest possible oxytetracycline blood 
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Milpath acts quickly to suppress hypermotility, 
hypersecretion, pain and spasm, and to allay 


anxiety and tension with minimal side effects. 


AVAILABLE IN TWO POTENCIES 


MILPATH-400—Yellow, scored tablets of 400 mg. Miltown 
(meprobamate) and 25 mg. tridihexethyl chloride. 
Bottle of 50. 


Dosage: 1] tablet t.i.d. at mealtime and 2 at bedtime. 


MILPATH-200—Yellow, coated tablets of 200 mg. Miltown 


(meprobamate) and 25 mg. tridihexethyl chloride. 
Bottle of 50. 


Dosage: | or 2 tablets t.i.d. at mealtime and 2 at bedtime. 


Milpath 
Miltown + anticholinergic 


waLLACE LABORATORIES Cranbury, N. J. 


_ 
| 


Geigy 


Hygroton 


brand of chlorthalidone 


in hypertension 
and edema 


17 days free each month 
from drug 
administration 


just one tablet 
Mon. Wed. Fri. 


The longest-acting by far 

of all the new agents 
introduced for 

hypertension and edema, 
Hygroton provides a 
smoother, less abrupt action 
which is sustained for 

as long as 72 hours...can 
initiate and maintain therapy 
on just 3 doses a week... 
saves the patient over 

43 in cost without sacrifice 
of therapeutic benefit. 


Hygroton™ Tablets, 
100 mg., bottles of 100. 


Geiy 


Geigy Pharmaceuticals 
Division of 

Geigy Chemical Corporati 
Ardsley, New York 
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We can interpret this figure in many ways... First of all, in terms of lives prolonged 
or saved ... in terms of therapeutic advances, for the modern approach to therapy 
of congestive heart failure owes much to the long-established efficacy and safety 
of this drug. The published literature, clinical and experimental, is enormous and 
continuous. After more than 15 years Mercuhydrin remains the pharmacologic 
stundard for the clinical comparison of diuretics. And as a pharmaceutical prepa- 
ra'ion, Mercuhydrin has not been surpassed in its stability and reliability. Lakeside 


is ndeed proud of Mercuhydrin. Lakeside Laboratories, Inc. 


iti on 


apy 
e 


Why does ‘Actifed’ often 
relieve stubborn allergy 
symptoms when antihistamines 
alone fail? 


Because in ‘Actifed’ the patient receives the 
combined benefits of an orally effective nasal 


decongestant and a high-potency antihistamine. 


Many patients who cannot otherwise get relief, 


do respond to ‘Actifed’. 


Each scored Tablet contains— Each 5 cc. tsp. of Syrup contains— 
‘Actidil’® brand Triprolidine ‘Actidil’ brand Triprolidine 
re 2.5 mg. Hydrochloride ..... 1.25 mg. 
‘Sudafed’® brand Pseudoephedrine ‘Sudafed’ brand Pseudoephedrine 
Bottles of 100. Bottles of 1 pint. 


Complete information available upon request. 


decongestant AC TT FED 


ra BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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Where’s 

the arthritic 
this 

morning? 


The first long-acting oral steroid, Medrol Medules 


mg. gives the arthritic patient therapeutic action that 
continues through the night. In many cases, 
morning stiffness can become a thing of the past. 
mS The slow, steady release of methylpredniso- 
lone often provides greater effectiveness, with 
less frequent administration and sometimes a 
reduced total daily dosage. 

Many of your arthritic patients, too, can wake 

up comfortable on Medrol Medules. 

9 D The following dosages are recommended in rheumatoid arthritis 

Initial Maintenance 
BS te BG 6 to 12 mg. 
Mo. Jcrately severe 8 to 10 mg. 4to 8 mg. 
Geo Sang 6 mg. 
6to 10 mg. ....... 2to 8 mg. 


W Medrol Medules, it may be possible to reduce the total daily dose by % 


Thanks to 
Medrol 
Medules, 

he woke up 
comfortable 
and he’s 
already 

on the go. 


Indications and effects 


antileukemic, 


Medrol benefits (anti-inflammatory, antiallergic, anti 
antihemolytic) have been demonstrated in acute 
rheumatoid arthritis, asthma, hay fever and allergic dis 


ses, blood dyscrasias, and ocular inflammatory disease involv- 


rheumatic, 
rheumatic carditis, 
orders, dermat 
ing the posterior segment 
Precautions and contraindications: Because of Medrol's high therapeutic ratio, 
patients usually experience dramatic relief without developing such possible 
steroid side effects as gastrointestinal intolerance, weight gain or weight loss, 
edema, hypertension, acne, or emotional imbalance. 

As in all corticotherapy, however, there are certain cautions to be observed. 
The presence of diabetes, osteoporosis, chronic psychotic reactions, predispo- 
sition to thrombophlebitis, hypertension, congestive heart failure, renal insef- 
ficiency, or active tuberculosis necessitates careful control in the use of steroids. 
Like all corticosteroids, Medrol is contraindicated in patients with arrested 
tuberculosis, peptic ulcer, acute psychoses, Cushing's syndrome, herpes simplex 
keratitis, vaccinia, or varicella. 


Medrol 
Each capsule contains Medrol C U es 


(methylprednisolone) 2 mg. or 4 mg. 
Supplied in bottles of 30 and 100, 
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PORTABLE? 
DESK? 
WALL? 

FLOOR? 


Whatever your need there’s a Baumanometet 
to fit your particular use. Here are the four most 
popular—designed for a lifetime of service. 


@ Kompak Mopet—smallest, less than 12” long; 


lightest. a mere 30 oz.; handiest, carry it any 
where in your bag or coat pocket. 


@ 300 Mopet—the desk instrument of distinction; 
full 300 mm/Hg calibration assures scientifically 
accurate readings over full bloodpressure range 


® 
@ STANDBY Mopet—versatile floor model for the 
busy doctor's office; serves in multiple locations; 
always instantly ready for use. 


Wart Mopet—the undisputed time-and-effort 
saver for every examining room; Silvertone, wal 
nut, or popular decorator colors. 


ALL Mopets—each part of the Baumanometer 
is made of the one material best suited to its 
intended purpose; and every model of the 
Baumanometer is the sum of these precision 
made parts. Every Baumanometer functions on 
the unchanging law of gravity to serve you faith 
fully and well for your lifetime 


Authoritative new booklet “SPHYGMOMANOMETERS 


Principles and Precepts ivailable free on request 


N 
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Protects the angina patient 
better than vasodilators alone 


Unless the coronary patient's ever-present 
anxiety about his condition can be 
controlled, it can easily induce an 

anginal attack or, in cases of myocardial 
infarction, can delay recovery. 


his is why Miltrate gives better 
protection for the heart than vasodilators 
alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. 
Miltrate contains PETN (pentaerythritol 
letr initrate), acknowledged as basic 

the: apy for long-acting vasodilation. ... 


REF ERENCES: 1. Filis, L. B. et Circulation 17:°945, May 1958 
-dlander, H. S.: Am. J]. Cardiol. 7:395, Mar. 1958. 8. Riseman 
|. New England J. Med. 26/:1017, Nov. 12, 1959. 4. Russek, H. I 


Circulation /2:169, Aug. 19 
April 1959. @. Tortora, A. R 
S. and Pelner, I Am 


5. Russek, H. 1 Am. | 
Delaware M. ]. 7 
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298, Oct 
Digest Treat 


1958 
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lied: Bottles of 5 


1 and 10 mg. pentaerythritol tetranitrate 


) tablets. Each tablet contains 200 mg 


ge: | 


g to individual requirements 


or 2 tablets q.id. before meals and at bedtime, 


What is more important—Miltrate provides 
Miltown, a tranquilizer which, unlike 
phenobarbital, relieves tension in the 
apprehensive angina patient without 
inducing daytime fogginess. 

Thus, your patient's cardiac reserve is 
protected against his fear and concern 
about his condition; his operative arteries 
are dilated to enhance myocardial blood 
supply—and he can carry on normal 
activities more eflectively since his mental 
acuity is unimpaired by barbiturates. 


Miltrate 


nate) +PETN 
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in depression 

for greater 
emotional stability 
in the aging patient 


During the declining years, frustration arising from 
declining capacity to participate in social and fam- 
ily activities often leads to depression, manifested 
frequently in unpredictable swings of mood.} 
The value of Tofranil in restoring the depressed 
elderly patient to a more normal frame of mind has 
received strong support from recent studies.!3 
Under the influence of Tofranil, such symptoms as 
rascibility, hostility, apathy and compulsive weep- 
ing are often strikingly relieved with the result that 
ife becomes easier both for the patient and those 
around him. 

Since the dosage requirements of elderly patients 
are lower than those of the non-geriatric patient, 
Tofranil is made available in a special low dosage 


Tofranil Tablets of 10 mg. for geriatric use 


Gei 


10 mg. tablet designed specifically for geriatric 
Full product information regarding dosage, 
effects, precautions and contraindications @ 
able on request. 


References: 1. Cameron, E.: Canad. Psychiat. A. J., SP 
Supplement 4:S160, 1959. 2. Christe, P.: Schweiz 
Wchnschr. 90:586, 1960. 3. Schmied, J., and Ziegler. A.:P 
49:472, 1960 

Tofranil”, brand of imipramine hydrochloride: Triangula 
lets of 10 mg. for geriatric use; also available, round t@ 
of 25 mg., and ampuls for intramuscular administr :tion 
each containing 25 mg. in 2 cc. of solution (1.25 pe: cent 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation 
Ardsley, New York 
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LIPOPROTEIN-NUCLEIC ACID COMPLEX 


RETICULOSE HAS BEEN REPORTED TO BE SUCCESSFUL IN THE THERAPEUTIC MANAGEMENT OF 
Herpetic diseases, 3, 5, encephalitis, 1, 2, 3, generalized vaccinia. 
infectious hepatitis, 3, influenza, Asian influenza, 3, upper respirator) 
viral infections, 3, infectious mononucleosis, 3, mumps orchitis 
Reticulose is nontoxic, free from anaphvlactogeni: properties, is miscible 
with tissue fluids and blood sera. It is an injectable product, administered 


intramuscularly, supplied in 2 cc. ampoules and is extremely stable 


Dosage: acute; acute infection ind seriously ill patient one 2 c¢ impo 
intramuscularly each 4 to 6 hours. reducing dosage as ther ipeutic response 
established. ambulatory; in acute infection of ambulatory patient one 2 et 
ampoule intramuscularly each 12 to 24 hours. subacute; in subacute infecti 
one 2 cc. ampoule intramuscularly daily. In children under five years of age 
'2 ampoule is recommended according to above schedule. Contraindication: 
In states of hypersensitization (severe allergies, ete.). Active tuber 


Bibliography 1. Anderson, R. H., Thompson. R. M.. Treatment of Viral Syndromes. Va 
Med. Mo. Vol. 84-347 353, 7-57. 2. Scientific Exhibit, Va. State Medical Soc.. Washingt 
D.C. Oct. 1957. 3. Symposium Viral Diseases, Miami, Fla. September, 1960. 4. Reynold 
R. M., Vaccinia, Archives of Pediatrics, } Vo. 10 Oct. 1960. 5. Wegryn. S. R.. Ma 
Jr.R.A » Baugh, J. R., Herpes Gestatior {merican Journal Ob.and Gyn.,Vol.79 Apr. 1961 
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pyelonephritis 


or other 
infections 


e) antibiotic therapy with an added measure of protection 
I KCLONYCIN 


DEMETHYLCHLORTETRACYCLINE LEDERLE 


igainst relapse —up to 6 days’ activity on 4 days’ dosage 

igainst secondary infection—sustained high activity levels 

iwainst “problem” pathogens positive broad-spectrum antibiosis 
CAPSULES, 150 mg., 75 mg.; PEDIATRIC DROPS, 60 mg./cc.; SYRUP, 75 mg./5 cc. 


Request complete information on indications, dosage, precautions and contraindications from 
your Lederle representative or write to Medical Advisory Department. 


_EDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York D> 
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Modern Nutrition in 


Health and Disease 


DIEFTOTHERAPY 


Edited by MICHAEL G. WOHL, M.D. 
Chief of Human Nutrition, Division of Biological Chemistry, Hahnemann Medical College and 
Hospital; Chief of Nutrition Clinic, Philadelphia General Hospital, Philadelphia, Pa 
and ROBERT S. GOODHART, M.D. 


Scientific Director, The National Vitamin Foundation, Inc.; Physician-in-Charge, Washington 
Heights Nutrition Clinic, New York City Department of Health, New York, N.Y.: Lecturer in 
Public Health and Administrative Medicine, Columbia University School of Public Health 


59 CONTRIBUTORS 


ERE is a complete presentation of nutritional management. of specific 

disease entities and stress situations. Wherever diet is a factor in the treat 

ment of disease or in maintaining good health, this book is the acknow!] 
edged reference source. The text abounds with up to date clinical applications 
that give you immediately—without controversial discussion—the exact knowledg 
vou need for bedside or office diet: iry management of every patient. Sound dieto 
the ‘rapy as a modality of treatment is presented clearly. 


The authors have revised the text extensively for this edition. There is an 
added chapter on nutrition in relation to coronary atherosclerosis, a new dis 
cussion of natural and acquired immunities, and a full coverage of 
tional considerations in nervous and mental disorders. Several new 
tributors increase the broad approach 
to nutrition that made the first edition 
so successful. 


nutri 


con 


4 FEW OF MANY FEATURES 


Body composition, psychology of hun- —Fully up to date 

ger, antimetabolites, hormonal control —Physiologic approach used through- 

of metabolism, deficiency diseases, nu- out 

trition requirements ot persons of all —Nutrition considered as an essential 

ages, the vitamins, etc., are included part in the total program of patient 

“hg ) care 

in this thorough presentation. Physi- 

cians, students, nutritionists, dietitians, ubject presented in three major sec 
tions: Normal Nutrition, Nutrition in 

home economists, public health work- Disease, Nutrition in Periods of 

ers and specialists in fields where diet Physiologic Stress 

and nutrition are important health — Drugs, rest, exercise and other thera- 

factors, will find this 2nd edition a peutic procedures included to give a 

complete picture of necessary bed 

highly useful source of dependable side management 

information. 


2nd Edition. 1152 Pages. 75 Illustrations 155 Tables. $18.50 


(Published January, 1960 
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PHYSICAL 
STRESS 


a threat 
the chronic asthmatic 
can’t always avoid 


but it needn't trigger 
a respiratory crisis 


Respiratory patients can’t always avoid 
distress-provoking situations. That is why 
Choledy! prophylaxis is basic. Taken 
regularly—daily—Choledy] helps prevent 
severe respiratory flare-ups by affording 
sustained bronchodilatation. 
Throughout long-term use, Choledyl 

is uniformly effective. And even in 

older patients, gastric upset and 

other unwanted effects are rare. 

Dosage: one 200 mg. tablet q.i.d. 


Precautions: Side effects have been minimal but may include CNS stimulation or, rarely palpitation. 


Full dosage information, available on request, should be consulted before initiating therapy. 


to avoid the crisis in chronic bronchitis, chronic asthma, emphysema 


|(CHOLEDYL 


rai d of oxiriphylline opis THE CHOLINE SALT OF THEOPHYLLINE 


| | 
_ 


in coronary artery disease 


with or without angina 


Peritrate is basic for both 


because it produces a substantial and sustained 
increase in myocardial blood flow...without sig- 
nificant change in cardiac output, blood pressure, 
or pulse rate 


the patient with) angina* 


before Peritrate—S-T depression after standard after Peritrate (20 mg., administered 4 hours 
exercise in anginal patient with no history of before exercise test). S-T segment near normal. 
infarction. 


the postcoronary patient without angina* 


before Peritrate—Abnormal ECG response to after Peritrate (20 mg., administered 90 minutes 
standard exercise in postinfarction patient with- before exercise test). S-T segment near normal. 
out angina. 


*Electrocardiograms and case histories on file in the 
Medical Department, Warner-Chilcott Laboratories. 


Full dosage information, available on request, should 
be consulted before initiating therapy. 


basic therapy in coronary artery disease 
—with or without angina 


WARNER 


Peritrate 


brand of pentaerythritol tetranitrate ori2 makers of Tedral Gelusi! Proloid Mandele nine 
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IN PHYSIOLOGIC STRESS 


WHEN B COMPLEX OR VITAMIN C DEFICIENCIES EXIST 


THERA-COMBEX KAPSEALS 


AID RECOVERY IN THE POSTOPERATIVE 
PERIOD AND IN CONVALESCENCE 


Each Kapseal contains: Vitamin B, (thiamine 
mononitrate —25 mg.; Vitamin B,, (riboflavin 15 meg 
Nicotinamide 100 m Folic acid—0.1 mg.; Vitamin B 
(pyridoxine hydrochloride I mg.; Vitamin B 
(crystalline 5 meg.; dl-Panthenol—20 mg.; Vitamin ( 
(ascorbic acid Daka-Diastase Aspergillus 
oryzae enzyme 2 gr. Bottles of 100 and 1,000 
also available: COMBEX® KAPSEALS, bottles of 100, 500 
and 1,000, fo prevention of B complex deficiencies 
COMBEX with VITAMIN C KAPSEALS, bottles of 100, 500 
and 1,000, for prevention of B complex and vitamin ¢ 
deficiencies. COMBEX PARENTERAL, 10-cc. Steri-Vials,” for 
prevention and treatment of vitamin B comple x 
deficiencies. TAKA-COMBEX” KAPSEALS, bottles of 100 and 
1,000, for use as a digestive agent and for prevention of 
certain vitamin B complex and vitamin C deficiencies. 
TAKA-COMBEX ELIXIR, 
bottles of 16 fl.oz 


PARKE-DAVIS | 


PARKE, DAVIS 4 COMPANY. Detrod Michigan 
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i easy to take the Sanborn 

“300 Visette®” along on your 

house calls because it is compact 

and weighs only 18 pounds, in- 

cluding all accessories. Modern electronics 
— transistors and printed circuits — make 
it rugged to withstand the wear and tear 
on a portable instrument. Yet even with 
such durability and compactness, there 
has been no sacrifice in accuracy, depend- 
ability, and performance. 

In addition to the portable model, San- 
born also offers the ‘100 Viso’’, a handsome 
desk-top ECG with two speeds, three 
recording sensitivities and provision for 


A ’cardiograph, 
portable as 
your ‘‘doctor’s 


recording and monitoring other 

phenomena. Its mobile counter- 

part, the “100M Viso’’, is easily 

rolled to the patient’s bedside in 
hospitals and clinics. 


Ask your Sanborn Branch Office or 
Service Agency for complete information 
on the no-obligation 15-day trial period 
and convenient time payments. Medical 
Division, SANBORN COMPANY, 175 
Wyman St., Waltham 54, Mass. 


Sanborn service lasts long after the sale 
... from people who know your ECG ané 
value your satisfaction. 
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when 
occupational 
allergies 
strike 


other 
inter: 


t Eyte 10-12 HOUR ‘al 


parabromdylamine (br heniramine) maleate 12 mg 


ably relieve the symptoms...seldom affect alertness 


riers may develop allergies to dyes, cleaning _ stay alert, and on the job, for Dimetane works 
and furs... housewives to dust and soap... with a very low incidence of significant side effects. 
rs to pollens and molds. Most types of aller- Also available in conventional tablets, 4 mg.; 
cupational, seasonal or occasional reactions __ Elixir, 2 mg./5 cc.; Injectable, 10 mg./cc 
ds and drugs—respond to Dimetane. With — or 100 mg./cc. 
tane most patients become symptom free and A. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA 
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for increased pain . ¢ 


increased analgesia 
DARVON COMPOUND- 


Darvon Cor 


9 \ 
Ty 
pound-65 provides | cas na 
much Darvor as does regular Darve 
Compound without increase 1n sal i 
content or size of the Pulvule L sual dos- 
| age is 1 Pulvule three or | l imes Gall 
Darvon ( ( 
1) Ally 
| 1621 Ace 
27 ASA 
| 
| 
| 
| 
4 
| 


for the diarrheal attack 
effective—eradicates enteric bacterial pathogens 
selective—does not eradicate the normal intestinal flora’ 


FUROXONE LIQUID 


brand of furazolido 


\ 


s Exceptionally broad bactericidal range includes species and strains now resistant to 
other antimicrobials # Virtually nontoxic s# Does not encourage monilial or staphylo- 
coccal overgrowth # Has not induced significant bacterial resistance » Dosage may be 
found in your PDR. 


FuROXONE Liqurp is a pleasant orange-mint flavored suspension containing FUROXONE 


50 mg. per 15 cc., with kaolin and pectin. —\e 
1. Mintz, A. A.: Antibiot. Med. 7:481, 1960. ((aton)) 
j 


EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, N. Y. Ke/ 
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21 New Books on Obstetrics and Gynecology 


Chosen from Our New 1961-62 Catalog 


(Send for your copy today ) 


FETAL ELECTROCARDIOGRAPHY AND 
ELECTROENCEPHALOGRAPHY. By Richard 
Lee Bernstine, U. S. Naval Hosp., Portsmouth 
Va. Pub. °61, 112 pp., 139 il., $5.50 


HUMAN BREAST CANCER. By Georgiana M. 
Bonser, Univ. of Leeds: John A. Dossett, St 
James’ Hosp., Leeds; and John W. Jull, Unit 
of Leeds. Pub. °61, 484 pp., about 350 il 


OBSTETRICAL ENDOCRINOLOGY. By José 
Botella-Llusia, Univ. of Madrid, Spain. Pub 
‘61, 140 pp., 77 il. (Amer. Lec. Gynecology 
and Obstetrics), $6.50 


OBSTETRICAL EMERGENCIES. By Denis 
Cavanagh, Univ. of Miami. Pub. 61, 404 pp 


141 il. (Amer. Lec. Gynecology and Obstetrics 
$12.50 


GLUCAGON: | Its Chemistry and Its Function 
in Health and Disease. By Piero P. Foa and 
Giorgio Galansino, both of The Chicago Med 
School. Pub. °62, about 28 il Amer. Lee 
Living Chemistry 


CARCINOMA IN SITU OF THE UTERINE 
CERVIX: A Study of 235 Cases from the 
Free Hospital for Women. By Gilbert H. 
Friedell, Arthur T. Hertig, and Paul A. 
Younge, all of Harvard Medical School. Pub 
60, 164 pp., 9S il. (6 full color plates), $7.50 


A TEXTBOOK OF GYNECOLOGY. By Laman 
A. Gray, Univ. Louisville, Pub. 59, 484 pp. (8% 
11), 344 il. (26 in full color), $15.50 


|} PREGNANCY AND DIABETES MELLITUS. 


By Lars Hagbard, Unit of Gothenberg. 
Sweden. Pub. "61, 112 pp., 5 il. (Amer. Lee 
Gynecology and Obstetrics), $6.75 


PSYCHOSOMATIC OBSTETRICS, GYNE- 
COLOGY AND ENDOCRINOLOGY. Edited 
by William S. Kroger, Beverly Hills, Calif 
Pub. 62 (Amer. Lec. Gynecology and Ob- 
stetrics 


|} ELECTROHYSTEROGRAPHY: The Electrical 


Activity of the Human Uterus in Pregnancy 
and Labor. By S. D. Larks, Univ. Calif. Pub 
‘60, 144 pp., 44 il. (Amer. Lec. Gynecology 
and Obstetrics), $5.75 


FETAL ELECTROCARDIOGRAPHY: The 
Electrical Activity of the Fetal Heart. By S. D 
Larks. Pub. ‘60, 128 pp., 70 il. (Amer. Le 
Gynecology and Obstetrics), $6.50 


PHENYLKETONURIA. Edited by Frank | 


Lyman, Geigy Pharmaceuticals. Pub. 62 


CLINICAL ASPECTS OF ADRENAL FUN 
TION. By Ivor C. H. Mills, Hosp. for § 
Children, London. Pub. °62, about 224 

about 100 | 


MITRA OPERATION FOR CANCER Ol 
CERVIX: Extraperitoneal Pelvic Lymp! 
adenectomy and Radical Vaginal Hvystere« 
tomy. By Subodh Mitra, Calcutta Unit... Ind 
Pub. GO, 114 il. (Amer. Lec. Gyn 

ind Obstetrics), $6.00 


PRENATAL INFLUENCES. By M. F. Ashle 
Montagu, Princeton, N. J. Pub. 


LECTURE NOTES ON OBSTETRICS. / 
Frank Musgrove, North-East Metropolit 
Regional H sp. Be ard, London. Pub. ’61, al 
ISO p) about 6 il 


CONGENITAL MALFORMATIONS: Diagno 


sis and Treatment. Edited by A. P. Norma 


St. Thomas’ Hosp., London. Pub. 62, ab 


9 


224 illustrated 


VESICO-VAGINAL FISTULAS AND Ril 
LATED MATTERS. By C. Scott Russell, Un 
of Shefheld, England. Pub. ‘61 (Amer. Le 
Gynecology & Obstetrics), 108 pp., 91 il., $5 


CHAPTERS AMERICAN OBSTETRICS 


2nd Ed By Herbert Thoms, Yale Un 
Pub. ‘61 


CHILDBIRTH—WITH UNDERSTANDING 
4 Prepared Childbirth Program with Roomin 
in. By Herbert Thoms. Pub. 62 


GYNECOLOGICAL UROLOGY. Edited 
A. F. Youssef, Cairo Univ. Pub. "60, 916 } 
367 il $22.50 


CHARLES C THOMAS ¢ PUBLISHER 


Lawrence Avenue §PRINGFIELD ¢ ILLINO! 


301-327 East 
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WINTROBE— 
CLINICAL 


( 
By MAXWELL M. WINTROBE, Pu.D., D.Se.( Hon. ) 
Professor and Head, Department of Medicine and Director, Laboratory for the Study of 

OI Hereditary and Metabolic Disorders, University of Utah, College of Medicine 
oI Salt Lake City 

* VIRTUALLY REWRITTEN 

* EVERY PAGE REVISED 
le * MANY NEW ILLUSTRATIONS 

* PHOTOMICROGRAPHS IN COLOR 
| * ALL ADVANCES SINCE 1956 INCLUDED 

* COMPLETELY RESET IN: LARGE 

DOUBLE COLUMN FORMAT 
“A great and satisfying work —J]AMA 
(from a review of the 4th edition 
New 5th Edition 1186 Pages, 7” 265 Illustrations 
and 50 in Color on 19 Plates $18.50 


LEA & FEBIGER Washington Square, Philadelphia 6, Pa. 


Please enter my order and send me 
WINTROBE—CLINICAL HEMATOLOGY $18.50 


Check enclosed. Bill me at 30, [7 60, 90 days [] Charge on your monthly payment plan 
NAME (print 


ADDRESS 


City Zon State 


A.1.M.S. 12-61 
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New books... 
from PAUL B. HOEBER, Inc., Publishers 


MEDICAL DIVISION OF HARFER & BROTHERS 


scat 


With a Wealth of Illustrations. In this, the first 
book to describe comprehensively the gross anat 
omy of the coronary arteries in man, there are 
136 illustrations and drawings, 42 of which are 
J A \I KS’ superbly reproduced in brilliant full color. D1 


James, a practicing clinical cardiologist, reflects 


Anatomy of in his book both the knowledge and method of a SI 
- skilled anatomic investigator. For all those who at 
— deal with the heart—cardiologists and cardio 
the Coronary 
vascular physiologists, cardiovascular surgeons 
radiologists, pathologists, and anatomists—this 
Arteries 3 
new book will prove an invaluable guide for a 
long time to come e 
By THomas N. James, M.D... F.A.C.P.. Chairman, Se b 
tion on Cardiovascular Research, Henry Ford Hospital 
224 pages, 136 illustrations (42 in color). In press a 
tt 


19 Distinguished Authorities. The contributors 
to this new book are all leading international in 


JONES’ vestigators actively working in the field. It covers . 
‘ a the many aspects of cardiology in which progress 
has been made in recent vears. Some fields on 
Modern the borders of cardiology have been included 
on : because their importance in heart disease has 
lrends 1h recently become apparent for instance, assess 
ment of pulmonary function, and the role of th 
Cardiology kidney and electrolyte changes in heart diseass 


Edited by A. Morcan Jones, F.R.C.P., Consultant Physi 
cian, United Manchester H spitals 2S6 pages illustrated 
$14.50 


Invaluable Guide to the Newest Technics. The 


W I LL] A VS’ new techniques for assessing heart and lung fun 


tion have greatly enhanced the clinician’s armen 


Clinieal tarium. This new book meets the urgent need 
for a concise, practical guide to the use of th 
new procedures and the interpretation of the 
indings. It offers a well-balanced conspectus 
lj | of an important subject in an unaffected, read 
i Cardiopulmonary able stvle” 
By M. Henry Jr., M.D., Associate Professor 
I hy siology of Medicine and Physiology, Albert Einstein College 


Medicine 233 pages, illustrated, $7.50 


Please send me on approval 


PAUL B. HOEBER, Ine. JAMES’ Coronars 


Arteries In press 
ONES’ Cardiology $14.50 
MepicaAL Division oF HARPER 
B WILLIAMS’ Cardiopulmonary Physiology $7.50 
& BROTHERS 
19 East 33rd Street Name 
New York 16, New York Address 
City State 


MS-12/61 
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in amalgamation of vastly 


scattered knowl dge 


Stephen & Little: HALOTHANE 
FLUOTHANE) 


“The publication of a book on halothane ( Fluothane ) demands justification, 
since the drug is just five vears out of the test tube. No anesthetic drug has 
undergone both such intensive clinical trial and such thorough laboratory 
investigation in such a short period of time. Halothane has been administered 
clinically in literally millions of anesthetic procedures, and the reported 
experimental studies number in the hundreds. But for all of that, the drug has 
been—and is—the subject of intense controversy, ardently championed as the 
answer to all anesthetic needs by some, and roundly condemned as a toxic drug 
that has no place in anesthetic practice by others. The truth, of course, lies 
somewhere between these two extremes: the drug is neither an anesthetic 
panacea nor an unusable poison. A major objective of this monograph, then 
is an attempt to separate fact from opinion, reality from bias; or in areas that 


remain truly debatable. to present both sides of the debate.” 


CONTENTS Introduction Physical and chemical properties Techniques 


# vaporization. Effects upon the respiratory svstem. Effects upon the 
ardiovascular system. Effects upon the liver. kidney, and other organs. Effects 
upon the central nervous system. Compatibility with other drugs. Clinical 


idministration, Clinical usage. Complications. Halothane in British anaesthetic 


practice References Index 


By C. Ronacp Steruen, B.S V.D., C.M., Professor of Anesthesia, Duke University 
School of Medicine, Durham, North Carolina. Consultant in Anesthesia, Veterans 
Administration Hospital, Durham, North Carolina, McCain Sanatorium, McCain, 
North Carolina, Fort Bragg Army Hospital, North Carolina, Portsmouth Naval 
Hospital, Virgina; and Davin M. Lirrrie, Jn., M.D., Department of Anesthesiology, 
Hartford Hospital, Hartford, Connecticut 


1961 ¢ I51 pp., 14 figs. ¢« $600 
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New 1961 Book! 


A 

THE HUMAN F 
ADRENAL 
GLAND 


By 


LOUIS | SOFFER, M.D., F.A.C.1 
Attending Physician and Head of Endocrin 
The Mount Sinai Hospital 
( linical Profess r of Medicine, Stats [ 
Veu ) rk ( llege f Medicine in Neu ) rh 


RALPH |. DORFMAN, Pu.D 


Director of Laboratories, Worcester Foundat 
f Experimental Biology, Shrewsbury, M 
Research Professor of Biochemistry 


Boston University Graduate 


|. LESTER GABRILOVE, M.D., 


Associate Attending Physician, The Mount § 
Hospital; Associate Clinical Professor 
Medicine, State University of New York ( 
of Medicine in New York City 


This is a comprehensive work on the 
omy, physiology and chemistry of adret 
hormones, and the diagnosis and treatm 


of diseases of the adrenal glands 


All of the 
medullary and cortical, and the synthet 
fully. Cl 


adrenal hormones, includ 


analogues, are considered 


aspects are emphasized. 


Veu 391 Pages. 79 Illustrations 


l Plate in Color. 20 Tables. $18.5 
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A Primer of 


Electrocardiograp 


By GEORGE E. BURCH, M.D., F.A.C.P. 


Henderson Professor of Medicine, Tulane University School of Medicine: 
Physician-in-Chief, Tulane Unit, Charity Hospital; Consultant in 
( tase ular Diseases, hisner ( Neu ais et 


and TRAVIS WINSOR, M.D., F.A.C.P. 


Assistant Clinical Professor of Medicine. University of 
Southern California Medical Sch l: Director of 
Heart Research Foundation, Los Angeles. ete 


“MRYSTALLIZED in this clearly written primer are the facts necessary for all 
( who are starting to learn about, understand and interpret electrocardiograms 
With the information contained in this book anyone, no matter how unta 
miliar with the subject, can acquire a basic, fundamental knowledge in the most 
direct manner. The theoretic and many practical aspects of electrocardiography 
are covered fully and presented from a mechanistic point of view. The reader 


will thus experience no trouble in unraveling individual tracings. 


4th Edition 


The widely approved style and plan of the book has not been altered for this 
edition. The textmatter, however, has been brought up to date in accordance 
with all accepted basic principles and concepts. The sections on right and left 
bundle branch block and right and left ventricular hypertrophy have been ex 
panded and revised. The influence of quinidine on the electrocardiogram is 
discussed and new data are contained in the enlarged sections on electrolyte 
disturbances. Reliable tables of normal values are included and the appendix, 
with its wealth of valuable supplementary material, has been expanded consid 
erably. There are many new illustrations. 


This book—a primer in every sense of the word—is a complete course in the 
theoretical and practical aspects of electrocardiography. It may be used with 
equal assurance as a reference book or text by physicians, internists, specialists in 
many fields of medicine, and by students in under- and postgraduate classes. 


{th Edition. 293 Pages. 286 Ilustrations. $3.00 


(Published May, 1960 
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Tumors of the Lungs 


and Mediastinum 


By B. M. FRIED, M.D., F.C.C.P. 


Associate Attending Physician, Montefiore Hospital 
Associate Visiting Physician, Morrisania City 


Hospital, New York, New York 


TIOLOGY, diagnosis and treatment of virtually all benign and malignant 

tumors of the lungs, pleura and mediastinum are discussed fully in this 

practical work. Cancer of the lungs receives the major emphasis, with 
particular attention paid to early clinical manifestations. 


Text Abounds with Black and White and Color Illustrations 


Throughout, typical and atypical cases are discussed comprehensively and illus 
trated with case reports, roentgenograms, macrophotographs and microphoto- 
graphs. Adenoma of the bronchus, pleural tumors, and less common and rar 
tumors of the lungs and mediastinum are considered fully. Tumors of the 
lymphoid tissues, such as reticulum-cell sarcoma, lymphosarcoma, and Hodgkin's 
disease; tumors of the thymus gland, neurogenic tumors, terato-dermoids asd 
cysts are described in detail and amply illustrated. Two chapters are devoted to 
radiographic diagnosis. Metastases to the lungs from visceral cancers and from 


lung cancer to visceral organs are discussed and illustrated with roentgenograms. 


The description of each tumor is preceded by a delineation of the anatomy and 
physiology of the organ which gave rise to the new growth. This is believed 
to be a new approach to the subject. The possible role of environmental factors 
and occupation in the emergence and rapid rise of lung cancer is detailed, and 
the role of cigarette smoking in the genesis of the malignant pulmonary disease 
is discussed in a sound and comprehensive manner. 


Because this book considers tumors of the lungs and mediastinum from their 
earliest appearance and includes causative factors, it is of interest to all doctors- 
internists as well as general practitioners; thoracic surgeons, chest specialists 
and radiologists. 


467 Pages. 340 Ills. on 231 Figs. & 4 in Color on 2 Plates. 22 Tables. $13.50 


(Published November, 1958) 
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NON-NARCOTIC 


for control of acute cough regardless of etiology 
il for control of acute cough and associated allergic reactions 
it 
Is for control of acute cough and for relief from associated 
h muscular aches, pain and fever 
Luok | INHIBITS COUGH IMPULSE FOR 4 TO 8 HOURS ULO# 
COUNTERACTS IRRITATION IN PHARYNX, LARYNX DIAFEN 
TRACHEA AND BRONCHI ‘ 
LOMINIC 
a RELIEVES CONGESTION PHENYLEPHRINE HCI 
, 
c MAKES VOLUNTARY COUGH MORE PRODUCTIVE GLYCERYL GUAIACOLATE 
‘ 
| Ulogesic enlarges the therapeutic dimensions of Ulomint 
ALLEVIATES ASSOCIATED ACHES AND DISCOMFORTS APAP 
@ AND ABORTS FEVER ty 
ys FORMULAS: INDICATIONS: For acute gh ass ated witt DOSAGE: 
pper Resp story Infections 8 hitis ULO 
| LO SYRUP—Each 5 mi. teaspoonful contains Larynaitis Ad att 5 mg. (1 teas; ful) 3 or 4 tin 
lianol HCI Pneumonia eurisy Crour 125+ 
benzhydrol HC!) 25 me 
m. USP CONTRAINDICATIONS: Althous 
ficat for ULOMINIC or ULOGESIC are k wre a, 
hol 6.65 per cent in a pleasant they st sid be used only for acute sgt 3 § daily a eq ed 
flavored syrup base 
| — ULOMINIC 
JLOMINIC® SYRUP — Each teaspoonful (5 cc) Adults: One t four tis 
ay ut. As they also contain a sympatho S80 years teass 
HC nimet agent, they should be used with 
ethylar ethy caution in coronary artery disease, glaucoma A ™ , 
benz HC 1° hypertension, and hyperthyroidism Carly 
nrine me These occur only occasionally and have been Cc to years—one tablet 4 
at miid. Nausea and dizziness have « stred in ee 
frequently; vomiting and drowsiness rarely . 
he ail contrally acting drums, on it AVAILABILITY: 
. VLOG’ SIC® — Each tablet contains: case may develop excitation, hyperirritability ULO SYRUP 
fiar HCI* and nightmares The symptoms disappear Botties 12 oz 
" 2-dimethylar ethy within a few hours after the drug is discon 
Senziwdral oH 7.5 mg tinued. In three cases (1 adult and 2 childre ULOMINIC SYRUP 
ratine 4 where the drug was continued in large or even Bottles 1 pint 
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RIKER LABORATORIES, INC., Nort ge, Calif » 


more certain control & HYTAKEROIL 


prevention of tetany... 
rapidly restores the normal calcium-phosphorus ratio, 


Indications: Hypoparathyroidism (postoperative and idiopathic), pseudohypoparathyroidism, vitamin 
D-resistant rickets. Prophylactically, following parathyroid surgery, infant diarrhea that may cause 
tetany, tetany of pregnancy and premenstrual tetany. 


Dosage: Treatment must be maintained under careful control of the calcium level of the blood and 
urine. Initial dose in patients with parathyroid insufficiency, from 3 to 10 mi. (6 to 20 capsules) daily 
for several days; weekly maintenance dose from 1 to 7 mi. (2 to 14 capsules). Treatment may be 
supplemented with from 10 to 15 Gm. of calcium lactate or gluconate daily, administered orally. 


Following thyroid operation, 1 ml. (or 2 capsules) should be given daily with 6 Gm. of calcium lactate 
orally until the danger of tetany has passed. For the treatment of patients with premenstrual tetany, 
1 mi. (or 2 capsules) daily, increased to 1.5 ml. (or 3 capsules) daily, the week before menstruation. 
To prevent the development of hypocalcemic tetany in infants with severe diarrhea, 1 ml. of Hytakerol 
should be administered daily with 3 Gm. or more of calcium lactate orally. In patients with vitamin 
D-resistant rickets, a daily dose of from 1 to 2 mi. (or 2 to 4 capsules) may be given. In patients wth 
pseudohypoparathyroidism, larger than average doses are required; namely, from 3 to 5 mi. 
(or 6 to 10 capsules) daily. 


How Supplied: Hytakerol solution, bottles of 15 ml. Hytakero! capsules ° 

(each equivalent to 0.5 ml. Hytakerol solution), bottles of 50. 1 mi. of 

Hytakerol solution contains the equivalent of 0.25 mg. crystalline LABORATORIES 
dihydrotachysterol. New York 18, N 


Before prescribing be sure to consult Winthrop’s eer. for additional informa- 
tion about dosage, possible side effects and contraindications. 
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